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CHAPTER 5§
Analytic Trigonometry

Section 5.1  Using Foandamental [dentities

B You should know the fundamental trigonometric identities,

{a}y Heciprocal [dentities

S M

; i
COS 1w o g =
seC u cos i

} §in 1 i cosu

CaLE g e = cot g om

cotie  cosu LA i sin b

(b} Pythagorean [dentities
sinu + cosfu = |

P+ et = sec?

i
o
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1+ ooty e oose? i
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fey Cofonction Identisies

: ( " [ 1 ,

ginl — — zg} = 008 K cosi— — Wi = ginu
V2 ‘ .2 /
I/n;»{ Y s Y,

tanl = — ! = ooty cot — - ul=tanu
g o )
& (7

gect— — wl = CsC u csob~= = gl = seon
's\z IVE-\E j

{d}y Megative Angle Identities

sin{—x} = —sinx cscd—x) = —esox

cos{—x} = Cos X secl—x} = g0 x

tanf —x} = —tan x cot{—x} = —cot x

elentities,

B You should be able (o use these fundamental identities to find function values.

¥ You should be able to convert rigonometric expressions to eguivalent forms hy using the fundamenial

B You should be able to check vour answers with a graphing utility,

Yocabulary Check

i. secu 2. tan u 3 cotu
£, mntu 6. cscty 7. sin
G, —1an u 16, cosn

4. cscou

B osecw
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cot 8 i undefined.
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Cog 8 e

oot § =

sin # = —

Zosin 8 < § = §1s in Quadrant 1L

- S tan?

b

=% sinx = :;m




352

Chaprer 3 Analyiic Trigonometry

i4,

17,

1%,

Pk

Id
tr

7.

29.

tan #is undefined, sin 8 >

cos 8= 1)

SEC X CO% X ccasx o ]

katches {d).

cort o ceed x o ooott oy — {1 b oot k) e
Matches (b

sipl—x)  —sinx

- - zm e 3N X
cost~x} S X
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sin xsee x = sigpxf———| = 1an x

LC0s v/

i
e

2

= {gec®y + w1}

w ogeet b otant
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. [0 S
COUX SR X = T Sy & O08 X
S X

sin Plosc b - sin ¢ = sin dosc b~ sinf

‘ I .
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sin ¢

= 1 - sinl¢

= o8t

2y - tant x)

LI

sin &

I
= 35 yndeiined.
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Qi X

H
H

¥
i

16, nxcse x =

O X

Matches (o)

18, (1 — cos® el ose x
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sinf(w/2) ~ x]

sin X

OB X

O X

e

Matches (¢}

22, cosd xlsect 1~ 1 = cos” rian x = st

Matches {c)

sin x

= oty
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X 5in X

= SiT X

oo cos X

= LR ¥ SH X
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1 s
B LI Ol
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LR X i sin x i sec 8 i .
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Phcosd  simé 1+ Zcos B+ cos’8+sin® 8
sind 1 +cosd sin B1 + cos &

2L+ cos )

sin @1 + cos &)
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51.

61,

cotf x — cot* xoos? x = oot x{1 - cos’ x) 83 aect xtantx +osect x = seet xlaant x - 1)

costx ., 5 = gec” xisec? xy = gectx
= Do gind x = cos? x
sin- X

3 ‘ L ) 2 / L)
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i
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il
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T —cosx+ 1+ cosx i i secx — 1 - {sacx + 1}

[
—

P+cosx 1 —cosx {1+ cosxil ~ cosxj secx T 1 secx — 1 {secx + 1jsecx — 1}

secs x - 4
tan’ ¥
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&7, fan x - - " -
#

cosx b tsinx costx b+

GE, i . = -
[+ oginy Cos i cog ot b ogin )

e = Fape g
COs X

Lo costy

I —cosy L cosy

L+ cos v - cos vl

Po-ocosy

= {4 cosy

3 secx -+ tamx  Msecx + ran x

secx — tanx  secy btany  sectx - omant

3{secx + tanx)
i
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S
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SO0 X
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7.

2
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tan? x —
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= tan’ x{cse x - 1) tan® x

= tan’ x{cge x - 1)

O 0.4 0.6 .8 |84

£.2 1.4
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58835
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£
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T,

v, = sectx - sec’ kv, = lant x + tant x
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B3, i - 9w Sdsec P — 9 xow Gsec d 84, letx = 1wmn g
= J/secid - 9 i 100 = {10 an 67 + 100
S0t § + 1)

= /San’ = 10} sec? @

il

= sec’ § — 1}

Il

= 3 ian & T sec &

88, xr = 3sin 6.0 < § « -

z 86. 1 = 2c056,0 < 6 < =

=

GGt =Y - Gsint 6 JA =S4~ deost g

= JOcos? 6 = 3cos B = Jisin 6= 2in &

B7. Tr = 31anf 0 < f < ;5 8%. 3x = Ztan b O < 8 < “{5

A 4G s SGant 6+ 9 9 4 = Jdant 6+ 4

= J9sec? § = Jsech = Jdsect 8= Zsec B
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£
t

x99 = SOsect 8 - G 9xt —~ 25

= /Stan? § = 3tan @ V25 tan? 6 = 5tan

i

91, v = J2gmf 0 < 8 < 'ZT

= Jleost @ = J2cos B
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Z
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96, tan 6 = Jsect B — 1

3w
G < B e o f g
s P
98. Injcsc #] + Inltan 8] = Injcse 8 - tan )

106, injeots + Inll + e’y = I-QEEC{% T + tan’ f}}

PE tant
= ﬁiv-——-—m e
lany  tane

= Inleot ¢ + tan 1]

"} ]
102, Let 4 = i; Then

Zar
tan @ = tan m,gi = - /3% Jewcf 8- 1 = /3

184, tet & = o Then
+Ji +an? 6= 1.

sec B o= osee wo—

3
106, et § = f. Then

cot # = cot ’%{ =—1# Jeser §— 1 =
08, wn’ 8+ L= osed? 8
(ay & = 346°
{tan 346°Y2 + 1 = 1 0622
Py
(sec 3463 Y ) = 10622

ws 3467
(b #= 3.1

fran 1) + 1= 100173

/
{sec 31 = [ = ) ~ 100173
Leos 3

57,

G4,

ia1.

143,

145,

7.

149,

|cos 8]

inlcos 8 — Inlstn 8 = In ——— = Inlcot &
nicos 9] lsin 4| lsir 6] | |
< [T+ sin x|
Infl -+ sinx} ~ Inlsec x| = In|—" m[
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= m[ce‘ew xét -+ sin r;f

Ty
Let 6 = — Then
&
I /3
= | UL i s e 1 -  ——
com B = o8 % 5 1 sm? 6 = >
57
Lat 8 = g Thesn
5 3 3
sin 8 = sip 2F {m # /1 — post = T
3 pl
T
j.et 8 == Ve Then
cae = J2.
{(a) cse? 132° — cot® 132° = 18107 ~ 08107 = 1

e 2 H e 2‘ - .
(b) cse? 8 — cot? «3—”5 o 16360 — 0.6360 =

(a} 6= 80°
eosl90® ~ &0%) = i &Y
0.984% = 09848

(B} 6= 0.8
a:@s( "2 {},g} = 4in 0.8

07174 = 07174
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19, sip{— 8 = —sin § 1L cscxcoty —cosx = LA cesx COs x

sinx  sinx

{ay &= 250°
sin{— 250°) = (1.9397
—{sin 2507} = 0.9397

i

= cos xicse? x — 1)

i

cosx oot x

, I
®) 6=

£ 5
H

sinf )= 0479

5 Fa

1
( sin—| =~ —0.4794
27

I sinx . . . .
el F1 04 B13, Tructorall 8 % nw
COSX COS Y

i

FE2, sec ytanx -~ minx

. . ’ 5
= sin xfsect x — | sin 0 csc 6 = sip Bl —— | = 1
] ) sin o8¢ sin 9{31:@ 5/
= gin x - tanx
114, False 115, Asx —» —-é” sinn g - Famdescx - 1
wo
cos O sec 1 % 1
186 As x> D7, BE7. Asx —» z%—-,. tan x — o0 and cot x — {4

cosx—» band secxy = w1,

(e

138, Asx —» w7,

] i
sing o - Sand csc x = ~—— e 0o

sin X
119, sin # 124, cos @
cosfi=+J1 ~ an’ g sin o= +./1 ~cos
tan 6 sin # s & an siny &
an # = = % — an B = =+
cos # JE - osint g cos
i i
CsC o= se @ = 4
sin @ - sin & JE—cost 8
o £ :
se = —emm — seg B o= e
G = st g sec cos 4
T :
cot § = :::t“}d““““j““}“&“* ool 8= ! = cos ¢
sin & tan 4 b oeost 8

n e e N g o J ary g s " . . . ~
The sign + or — depends on the choice of 8. The sign + or — depends on the choice of 4.
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k)

B2 sin g = 3@3 o8 § = 29
: hyp hyp

From the Pythasorean Theorem,

(app}® + {adiy® = (hypl’
pp 5 Vi

sin? @+ cos? 6= 1

i
hmolitnder -
Armphiude: 5

VNS B A
IB. flap = S eotix o+ f@}

Section 5.2

. 3 .
136, fix} = Py cogly ~ arp + 3

120, sint 8+ cost B o=

sn® ¢ costd

sin? g

sip’ 8 zin® @
bk ot § o= csot B
sin? & + cost § = 1

sin? 8 ) cos* ¢ 1
cos? B ool cost @

tan? # + 1

o ‘ wwx
124, fla} = —2wmn -
. T
Period, e s 2
w2
; g
; :
? L.
3 5 ; 3
i [ H
; :"‘ﬁ i
H ] . T
i 1] T
\% ; S

o

. 3
Amplitude: —

Verifying Trigonometric Identities

{c} Use the fundamental identitics,

(& Corvert all the terms o sines and cosines,

B You should know the difference between an expression, a conditionad equation, and an identity,
B You should he able 1o solve triganometric identities, using the following fechnigues.
(z3} Work with one side at 2 time. Do not “cross” the egual sign,
{by) Use algebraic technigues such as combining fractions, factoring expressions, rationabizing
denominators, and squaring binonuals,
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Vocabulary Check
L. conditional 2. identity

B, COS 1

i«ﬂ%

Lan u

B, - sinu Bh secn

X oootu

F. costu

oo g

S U

[ty ]

.
T, osinrosc s = sin f{ l} ]
(1Y
. .
CROT % 3 Sin X i

oot ¥ ?ﬁiﬂ? XoLOs X Sin X COS X

i
Zosecvoasy = emong y = |
cos v
4 sinfi  sin? s = ooty
tant f sin?t -
oo
B cost [ - sin® B = cost B (1

. tan® ylesct y — 1) =

= Deost -

n

PR

tan? y cot®

= cos® f#

i

v

g 3o loptPy b 1= b - cotf g

.2

0.6 08 18

v

14

48348

12064 1 067687 | 03469

F 01409 |

G263

48348

12064 1 06767 | 63468

FGRa09 |

3.0293

5 cos? B - sint B (1 - sint ) - st g
=1 - 2sin?f
Totant B+ 6 = (tan” 6+ 1} + 5
=sec? §+ 5
% (1 b osimxhl - sinx) = 1 —sindx = cost x
! 05 x
i, ————— = cos x - %
SEC X EAn X
Py
= ‘yz
1 - sindx )
§in X

= 80X - SN X ’
_ LI x| 02 04 | 66 0.8 Lo 12 14
5 esex — | _ K
fanliig I — sinx i sinx vy o} SAB35 1 25670 L 17710 ) 13940 1 1IRE4 | 1.0729 | 1.0148
(- sine v, | 50335 | 2.5679 | 17710 | 1.3940 | 1.1884 | 1.0729 | 1.0148
 sinx 1 - sinx
b
$10 %
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34 ceox - sinx = ~~:i—- - simx x | G2 0.4 0.6 0.8 10 1.2 14
S X
o v, | 4.834% | 21785 | 1.2064 | 0.6767 | 0.3460 | 0.1409 | 0.0293
- BIRT X -
= o v, | 4.8348 | 21785 | 1.2064 | 0.6767 | 0.3469 | 0.1409 | 0.0293
_ tostx .
s X \H
cos Cos X .
S X . ] E e
= e N Lot X ?
B4, v, = secx — cosx = —~ CO8 X x | 02 0.4 L6 0.8 1.0 1.2 14
08X
1 costx vy, | 0.040% | 0.1646 | 0.3863 | 07386 | 1.3105 | 2.3973 | 57135
cos x v, | 0.0403 | 01646 | 0.3863 | 0.7386 | 13105 | 2.3973 | 57133
. sintx
CO8 X .
[ sin x ysmy:;
{22 B
LCGs X
= 4in X an x 7 148
&
. ) . COE X
i85, gin gy + cosxontx = sinx + cos xp
SINX
_sinfx+eos’s | x 02 0.4 0.6 68 | lo |1z 14
L v, | 5.0335 | 25679 | L7710 13940 | L1884 | 1.0729 | 10148
~;~.~§~w-~ﬂ v, | 5.0335 | 25679 | 17710 ] 13940 | 11884 | 10720 | 10148
Si X
#
= CEC X T
N TN
o g § 5
a
16. y, = cosx o+ sinx tan x + 102 |04 06 |08 1o |12 14
A S
= cos x + o E v, | 10203 | LO8ST | 12116 | 1.4353 | 18508 | 2.7597 | 5.8835
S0% X
S v, | 10203 | LOSST | 12116 | 1.4353 | 18508 | 27597 | 5.8835
- CORT X T ‘s]“?j -
G5 X
i
- b ymrs]
cos ¥ T

= sec X =y,
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1 l cof ¥ & lan x !
i7. + = x 102 6.4 0.6 0.8 1.0 12 14
tanx ooty tapx - oLk
v 1 31355 | L7BR0 | 21458 | 20009 | 21995 | 29609 | 59704
= oot x b ofan .y
vy o B389 1 Z7REG P 21458 | 20000 | 21995 1 2.9609 | 5.9704
&
\
\»3“/
e R
! i ) .
18, ¥ = o e x | 02 0.4 0.6 0.8 4] 1.2 4
osinx osox
. ¥+ 48348 | 21785 1 L2064 | 06767 | 03468 | 01409 1 0.0203
= oOsC X GIn X Sy
“ ¥, | 4E348 1 Z1U85 | 12064 | 06767 L 03469 | 01409 | (.0293
\Vkﬁ;ixv{/
E‘k .
"
il \H:l‘z‘-mww 15
¢
1. The error is in bine [ cotf—x) # cotx. 20, There are two errors in line b

e
b

23.

. sec® xlsec rtam xj — sec® x{sec xian x)

;

H T‘V" k
C€>{{ e x} CSC X = (R X080 X
L4 /

_singx i
cos X winx
i
= = ger x
COs X

csef—x}  }/sinl~x}

“secl—x) leos{—x)

cost—x}
gl — x)

i

secl- 8% = sec Hand sinl— ) = —~zin 4.

LsintPrcosx — sin® P reosx = sint P reos 11— sint ) = sint i rcosx - cosdx o= cos® x sin

sect xlsec xwan xj{sec® x — 1}
sec? xisec x tan x) tan? ¢
sec’ xtan” x
seclw/2 — x}  cscx

24. tani /2 — x} T cotx

1 §inx
siny  Cos X
1
o emTe Zoge x
cos x

26. (1 4+ sinyill + sin(~v}l = (1 + sinv)(1 ~ siny}
= 1~ ginty

= cost y

@ Houghton Mitfin Company. All nghts reserved,
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Secrion 5.2 Verifying Trigonometric Identitics

395

- cos{—8  cosf 1 +sind Poese{—8 0 1-cscd
"1 4gin{-8 1T -sging 1 -+sing “cosl— 8 + cot{—8 cos @ cot 8
_cos &1 + sin 6 _ o lmesed
T T
I o~ sin® & segé}{ﬁ — g)
. ' sy
_cos B + sin 8)
REPCr I _ o lmescd
) cos 83 — cse 6
L4 smg
cos f .t
vos f
i . sin & p
= - =
cos 8 cos @
= gec § + tan 8
SiRXCOSY | CoSXsiny
+
29 ginycosy fcosxsiny  cosxCcosy  cosxcosy  lamx +fany
Teosxoosy — sinxsiny COSXCOSY  simasiny I —tanxtany
COSXCOS Y COSXCOSY
1 !
+
30 wnyttany cotxy coty cotxegoty ooty + cotx
"l —tanxtany E 1 I cotxeooty  cotxcoty — |
cotx ooty

cosx oSy sinx —siny  {cosx + cosyi{cos x — cosy) + (sinx + sinyisinx — siny)
sinx -+ siny  cosx + 406y (sinx + sin yicos ©x + cos ¥}

31.

7
¥

Ccostx —ocosty b osintx - osin
{sin x + sin yi{cos x + cos y)

P~ 1
T (sinx + sin y){cos x + cos y)

tanx ooty 1
fan x cot y coty fanx

3 \/wgm&“__ \/§+3m8 Pt osin 8 14 \/1—C(}SQW\/;4(:9’59”1"“(;058
” P -sinf YV i-sing 1+sing "W 1 b cos B P+cos6 1—cosf
 JU+singr [0 —cos )
= 1~ sinl @ Vol eyt b
_ fi:ﬁ%?ﬁ -
cos? B

L +sind
icos 6]

= {any + cotx

Mote: Check your answer with a graphing utility,
What happens i you leave off the zbsolute value?
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. . . . ¥ i
- ;g) +sin® x = cos?x + osintx = | 36, secty - cmz(; - y; =sec?y — tan’y = 1
\w 7

/ \1 '
k1 ‘sﬁi){LSL{‘E -------- ) =0 G X SEC X 38, sec {g xc), b= opgedy - L= ooty

= tan x
39, Zsectx — Zeec¥xsintx ~ sindr - cos?x = Feeo? i o~ sintx) — Gin’ x + cos? x
= 7 sec” sleos® xp — |
=2 ceostx ol
e 2 — 1 s l
. sinx — ¢ Y ) i o8 X
46, cac xese x - sinx) 4 e o COR L R CSCT X o CSC XSy P Lo e b Loty
sin x sin ¥
I A i \ . .
=opgetx o~ L+ b~ ooty b oot
= oot x
cotxian x H P +oesef
41— e ey 42, el ept = cos #ﬁf
Sin % sin g seg &

&4, sim il — 2eoos’tx o+ cost ) m sin ol — cos? 2

= sin xisin? x3?

4%, sect @ o tan® @ = {sec? § + an® Hilsect § -~ ran? E 46, csct B - oot § = {ose? § - cot? Hicose® 8+ cot? 6)

= (1 + tan® # -+ tan” 611} = pent b cot 8
= ] 4+ Tt g = csc? § 4 {ese? £~ 1)

= 3 eaet § o g

- sin A THceosfg s A1+ cos B 48 ool g cse o b b cotedoso o 4 1)
Pecos 001 Focos B T C(?SZS “escw -1 csca o cset o 1

afose o +

oot ey

CEC o h §3

ool ey

tin Company. Al rights resserved.
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tan'o — 1 {ana — @n’e +ana + 1} . ,
= " = tan* o + tan o + ]
tan a — |

tan o — 1

sin® B+ cos* B (sin B + cos Bilsin® B — sim Beos B+ cos® )
sin 8+ cos B sin B+ cos fB

= gin? B+ cos? B~ sin Boos B

= 1 — sin foos A

5%, Tt appesrs that y, = 1. Analytically, 2
1 . i fanx 4+ 1 ooty o+
+ = : - -8 k!
cotx + 1 wmnx+ 1 {cotr 4 D(ane + 1)
tanx +ootx 2 g

cotxtanxy + ooty Fiany -1

tanx b eotx 2

tanx + cotx + 2

= ],

2. The function appears to be v = cos x. Analyiically,

COs X

sinx -

o8 X

i
I~ tapx

Sin X "~ CO8 X

& Houghton Mifflin Company. All rights resarved.

CO8 X S X COS X
P —leinx/eos sy siny — cosx
N o8t x i ¥ COS X
COSX — SIBX COSX - Sy
cos x{cosx — sin x)
- =GOS A
COS X - Sin X
83, It appears that y, = sin x, Analytically, 54. The function appears 1o be v = oso f. Analyviically,
} cotx 1 —oostx  sintyr y ‘-
e = - = = 4 X S
SIFY X S50 X 3R X SHL X -
G &
Z
] o
-2
i . : ¢
ce cos o _ 11
55. Injeot ] = zﬁ!'”-"““‘i 56, lnjsec 6] = Er-zl wwwww E
!91 4 cos B
leos 6] = Injcos 6]
SR S At
gl .
jsin 6] = —In|cos 8]

= Inlcos 8 — In[sin G
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57. ~In{l -+ cos 8} = In{l + cos g} 58, —Infcsc 6 + cor g = — EﬁJ ,2' . =2 g
! lsin @ sin @

I 1 e 8'.7 5
e ] N nmﬂ
il tcosd L cos 8 : sim 8

4] .
§ — cos® 8 11 1+ cos 5}11

- Poeesg n sin 1 -cos @
sine § P+eosf 1 — cosé
= inll — cos B — insin® d §
= in

= in{l ~ cos 8} — 2 lnlsin 6|

= iga

= Iny

= lnfcsc 8 - cor 6]

59 ain? 35° 4 sin? 55° = cos{OF ~ 35%) + sin? 55° 6, cos? 14° 4+ cos? TE® = ginMO0° — 14 4+ cogt 767

= gog? 557 4 sind 55% = 1 = gint 76° + cogt TE° =

SE. oos? 2 4 cos® 52° + cost 38° b cos? 00 = cos? 20° b con? 377 4 ¢inO0° — 38T 4 sinqO0° - T
= eoe? 2P+ cos® 329 bsin? 527 + sin® 20°

= {eos? 20° + sin® 207 + (cos® 52° + sin® 5327}

EEOF b sin? 770 = (ain? TR b sin? 720 R (aip® 40° + ain? 50%)

G2, sin’ 187+ sind 4 -

= {gin? [4° + cos” 1Y) 4 {sin? 40F + cost 407

&% tan’x = mn’x - want &4, sectrunty = sec” X 4+ tan® ¥} tant x
= 1an® xsecl x — 1} = {an® x -+ tan? vj sec? ¢

= tan® ysect ¥ — tap’ x

65, (gin?y — sint rhecosx = gin? ol — cindxicosy = sindy - costx o cosy = cosirsint x

6.1~ 2eoos?x +2eostx =1 = 2cos?r + costx] +oost o=l - oost P b oost e = sint 2 4 ocostx

: X
67. Let @ o gin™ iy o sin B = x = i‘ 6% let 8= sin ly = yn = p =

From the diagram, From the diagram,

: R O T S S N
tanfsin™ ! x) = tan 8 = coslsin™ ¥} = cos 6 = o

& Houghton Mifflin Company. All rights reserved,
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Section 5.2 Verifving Trigonometric Mentities

T it § S ot
6% Let 8= sin 1 e §in § = e

From the diagram,

e 15 - i
){41):: tangﬂw“‘”’“&wwt“:‘::i

J16 = — 1

mu.(s;é T

5

Ti pWeos 8= Wein 8

73, True

75%. False. Just because the equation is frue for one
value of 8, yvou cannot conclude that the equation

is an identity. For example,

¥

g T NG T
sips - b cost o w §osk ok fant
4 4 4

sim x sin x P cosx

77 @ P4 cosx - P+ cosx 1o cosx

sin x(1 — cos x}
I~ cos’x

{tvy Mot true for x = 0 because (1 — cos xi/sinx
is not defined for x = 0.

L ¥+ 1
Th Let § = cos™f E—E‘E = 008 8 = EWE_.M.'

From the diagram,

,,Ex%ﬁ}um A
- o [EA—— =g iR SV U S
n:m( oY 7 an ¢ T

T4, True Cosine and secant are even,

76. False. For example, sin{1?} # sin?{1).

fan x tAR X
)78. {3} =
SEC X CO8 X
""""""""""" SO XY
3234
i X
[ e
CO% X

I — costx

simx  i/cosx

(b} Mot true for x = 7 because sec x/tan x
is not defined for x = o,
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o 5in X $in & i —Ceosx cegtx - b cotx— 1 tEnx
T, {at = : = B (aj = =2 e
b oeosx Peboosx b oosx cotx + o} coty + 1 wnx
B 1 —-tany
P+ enx
sin x{l — cosxl 7r
= g {b} The identity is true for x = _@
cotla/4y -1 1T—1
= c oot x sot } el
cotfm/dy + 1 1 +1
. L . s P sanlw/4y b -1
(by The identity is trae forx = — {/”’: A e
2 bobotantw/4) 1 b
sindw/2 1
E+ocosla/2y 1+ 0
@ 7
=} = e cot

L3

#E, 4

JE o w = S sind 8
= Sl — sin® 6
= /a2 cos? &
= qoos 8

s ol

T

82,

84,

o= \/az' — gcos 8

Jatsint 8

asin B

f 2
e

if

¢

ik — ok = Jatsect 8- &

Thus, »I?i

[ TG

i
5 for all integers .

87,

3

{2n o+ Lim

When n iz even, ms[

Fi2n + Ul
When # is odd, cos| —— 7
L

Thuss, cos éim-ﬂ;}wﬁé = 0 for all n

— i - 80 b B = (k-

N

=y — x? 4 fdy — B4

Answers will vary.

L 2 I

B E = oy

D0+ 64

b

i

@ Houghton Miffin Company. All rights reserved.



© Houghton Miflin Company. Al rfights reserved.

Section 5.3 Solving Trigonomeiric Equations

467

@, (x — ida b x40+ 40 = 7 e+ 16) = Yk Tt 16

91 (x —4¥x — & — Dy — & + i =L — &{{x —~ 6% + 1}
= {x — £}{x? ~ 12x + 3T}
= 5%~ 16?4+ 85x — 148

Answers will vary.

G2, 2x - D~ Y ~ e - L+ ) = 00 - 207 - 1P 1

= = 2xMx® - 2x 4 2)

2

93, ) = 2 + 3 R 5
:;; 3
6 S 4 : i Py
M .
24 .
- . e
85, floy =277+ 1 9 96, flxi =21 + 3
N ¥
[ gt

97, csc B ODandtan 8 < O =2 Quadranm [ 98, Cuadrant 11
9%, sec @ > Gand sin 6 < 0 = Quadrapt IV . Quadrant Hl
Section 5.3 Solving Trigonometric Equations

g You should be able o identify and solve rigonomeiric equations.

A migonomeiric equation is a conditdonal eqguation. It is rue for a specific set of values.

B To solve wigonomeiric equations, use algebraic technigues such as collecting like terms, aking square
roots, factoring, squaring, converting to guadratic form, using formutas, and using nverse functions.
Study the examples i this seciion,

B Use your graphing wiility o calculate sobutions and verify results,
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Vocabulary Check

1. general 2. guadratic 3 extromeous

i

4. dcostlix — 2 =0

T

(a} x = g: 4 coﬁ;z{z S 7 = 4 cos?

ey e
A R &4 MEV s
25 ( 2= - 2=0

4 Y2

T .,f/ T J?i Y /‘27-.‘{2 . .
0y x = 7 dco(2 - LT} -2 = oo T) - 2 = L) -2=0

1241
]
5y
el
fc]
Tk
B
;
W
£
ot
i
o

G sectx — Gsectx — 4 = 0

i 4 ‘ & ; %4 e % .
(a) x = 77 sec == = w3 and sectx ~ Fsectx — A4 = (2P - M-I -4 =0

S S ; o
(byx = " sec ";: = Dandsesty — laecdy — 4= 3 - MY -4 =0

. I . A 'z
Tosinx =3 8. cos = L5 B ocosx = B8, sing = o

I
P
[
Ll
LA

%= 3P, 1507 x = 3P, 330° v L2, 249 X

1l tanx = | 12, anx = - /3 13, cosxy = — - 14, sinx = -

r = 45 1050 x = 120°, 300°

@ Houghton Mitllin Compary. All rights ressrved.
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Section 5.3 Solving Trigonometric Equations 463

o 3 V& /5
I oty = — B, sinx = = 37 tanx = — E I8 cosx o= ="

1, cscx = —2 =2 siny =~ 280, secx = S o= cosx o=

. |
2. secx = 7 = C0gx = :;

Beor T

(i H

Yoo
3

I e e ’ It ) L —
33 47 4

25 Zeosx 4L = O . Slsinx 4 1 =0 Y. STeecr — 2 =0

Joensx w1 i 1 JIsecx =2
T
=

Cosx = - Q60 x = e

-2 Q0% K e

Op y me e b Gy
3

OF X =

2H cotx o+ 1 =0 3G % pgely - 4 = 0

)
RO X T T
o

)
=1

X Fam oorx = o b B
3
o lety—- 1 =0 3. densty - 1 =0
i . i
oot x o — costx = -
3 4
1
cot x o= Cosx =
2
T i 2
*{*—g‘wmr Z_‘j“l"’"?i’fi“ﬁi"{m"?;‘_?’f?}“
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32 cosxlcosx — 1) =

cosx = O o cos x o= |
L E
x =+ nwror & o= Inar
33. st x = 3 ons x
sintx — 3{E —sint g} = O
4ginlx =
firy
: W 3
g x = ke
Z
ar
X = '% R
orx = — + R
3
35 tanx + V3 =0 36 Teinz b -

3otz - =0

fant o= 4

PR A A
4 4 4 4
4. Tty o= 2 4 cosx

I —Zeosty = 3 b cosx
2eostx +ocosx o ()

cosxiZoosx + 11 =0

cos x o= 0 of Zoosxy 41 =0
T 3
X T Zeosxy = —1}
22

t
T
CO% X 5

2 dp
g

3

tan xS tantx — 1)

bd

3, 3y~ Manis - 3= 0

o tanfr =

or  tany = b

7T i

X T e nAr
3
2o

X e
3

=0
= 0

Jtanix — 1 =

3
tan x = o
i
_mw 5w Zz:: ”H'}’T
TTE e e 6
2w

X

B Houghton Mifilin Company. All righls reserved.
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Section 5.3 Selving Trigonomertric Eguations 408

42, S2C X CRC X T 2 OSC X 43 Zsinxy Foscxr =0
secxoscxy - Zesex = 0 . 1 "
Zeing A —— = 0

cee wlsecx — 23 = 0
cscx w0 o sec x

No solution —— Sinee 2 gin® x + 1w 0, there are no solutions.

44. sec b otan g = 45 cosx tsinrtany = 2
fscox + tangHser x — @R X) = sec x ~— tan x

seedx o otant x o oser ¥ - Wn X

1

I = secx ~ fanx

Hence, secx & fan x ™ 8320 X — anx — tanx = (&

CoB X =

46, gind x b cogx b om0 47, sect v + tanx = 3

0 (1 +tan®x) + nx = 3

i

(3~ cos®x) +cosx + 4

5

costy —~ cosx - 2w nfx 4t ianx ~ 2 =0

{cosx — Qeosx + 13 =0 ftany -+ JHian x — 1} =

cosx = 2, Impossible tan x = —2 or lanx =

cosst b =0 x = x = 20344, 51760 x =

Zeosxy = 1 or cosx o o]

4% Zenic 4+ dauny AP =0 &,

o= 2sintx b 3sinx 4 1

x o= 36657, 577596, 47124

x o= (8236, 2 6180, 36652, 575596
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i . i 3
51, y=dsintx — 2cosx — | « 82 y = o = 4 i
\/ﬁ\ S X S X E [ K j
== (3 R614, 3.421 .
* 54218 , 7C_,,l< N x = 0.2527, 2.8889, 47124 ol ..
4 10
» i Cos X B4, ve=4dsing ~ ¢osx + 2 7
B3 vy = oscx b ooty — 1o oo o o ’
sinx - sinx x = 38930, 6.0217 /\\
e s o
x = | 5708, - 7
- 3
-3
g5, ii}ﬁifff{_ﬁ = 6. P sy C‘}Sf -
P — sinx cos X b+ sinx
. COs X k4
Graph y = o =
{1 —simxjtanx : g’
The solutions are approximately ’
x = {18236, x == 26180, 4 - AT
-5
x = 1.0472, 5.2360
i
ST} A, (B} sinZx = x* — Zx 58, (@) ZZ (b cosx = x + x*
§ S e | B S
by =
(o Points of imersection: {8, O, (17757, —0G.3984) (cy Points of intersection:
{(— 1.7512, 0.3142) {foutside intervall,
{0.5500, 0.8525%)
58, (ay ¢ # (b} sin®x = ¥ — dx 8%, (2} = (b costy == g%y — |
s g:;‘gwm .
\4/ ’ o ﬁ-
-z -3

{¢y Pomnts of mtersection:

(0.3194, 0.0986), (2.2680, 0.5878)

{3 Points of mntersection:
(0.9510, 0.3374), and
{08266, ~0.4589) (cuiside interval)

© Houghton Miffiin Company. All rights reserved.
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Section 5.3 Solving Trigonometvic Eguarions 407

&1, cos i w= i} &2, s;mf; = {3

X m x 3w X
iy + I o P Zriar 5 = ne
= 2w+t 8w or x = 6w+ Baw x o= Taar
Combining, x = Zo + dar
&% sindx = 1 6k, cosZx o -]
dr =+ Inw

65, sp dx = - —"—\'2 6. sec dy = 2

, . ar S
, A 5%, ., dr = — -+ Zpw o 4x=-— + Zrr
Iy = — +dnw or Zx =" + Znw 3 3

¥ b

o X 573' AT

Zar Sar et i =L v

o e e ao R ¥ 2 12 2

&7, 68, tan Ay =

an 3x = +./3
T Zar
Ix=—Foaw oor dx=-— b opw
3 3
T RE iw  onw
e or g o= o b

69, tan dxitanx — 1) = 0 T costxilcosx + 1 =10
D=0 cos x = 0 or Zeosx 1=
o o 1
" 2] - i £
3x=nw  Or X =T F AT 2y =T+ onw CO8 X =
4 2 2
o T T AT Zar
x o Xom e b gy R ¥ = + Zeor
3 4 4 2 3
dar
x = - % Iny
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73.

73,

75y

7.

74,

&1,

83,

x JZ
g e = YL
CO8 5 5
A P X1 M
2 4 ¥ PFE 2 /.5 Ao
T Tar
xow o b dpar x = — -+ dpir
2 2 '
T

y o= sin—— 4§
. z

From the graph in the texthook we see that the
cupve has rintercepis atx = —landatx = 3.

From the graph in the texthook, we see that the
curve has x-irdercepts at x = k2

Zeosy —sinx =

Graph v, » 2 cos x — sin x and estimate the zeros.

x == LOTT, 4.2487

rtanx — o= O

H

Graph v, = xtanx — | and estimate the zeros.

x = (L8603, 34256

ety 4 G8@mpr — 1 =0

i
Graphy, = — — + 05 tanx — 1.
WA ¥y {C(}g x}‘: T Ry

iyl

S
UL

¥

[}

= {3, x = 26779, 31416, 58195

F2sintx — 13sinx + 3 =0
Graph y, = 12sinx ~ 13sinx + 3

440

‘_‘m&/\\%
A
&
o 2

el

x o= 3308, G4BT, 22935, 28018

74.

76,

-3

. Zxsinx — 2 =0 2

Y = osin oy b oos x

From the graph in the textbook, we see that the
curve has r-intercepts at x = — 025, Q75 175,
and 2.75.

frx
y o= gect { =

i

From the graph in the textbook, we see that the
curve has y-intercepis at x = —2, 2.

v 2 siny +Cosx

x o= 277G, 58195

vy = Z2xsing ~ 2

x o= LAY, LTS

cesetx 0S5 cote -5 =0

Py i
T (Wﬁu&} N ‘f},«;zm x >

o= (3153, 27259, 30565, SH6TS

Junfx +dmny -4 =0

&

T,

VAR

o

&

xo== G3EBO, 20344, 37296, 51766

& Houghton Mifflin Company. Al rights reserved.
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Secrion 5.3 Solving Trigonomeiric Equations

444

Jli B6, vy =cos’x ~ Jeosx — =0, [0, =]

x o= L9YE

1

T ] 5 § wOn “E
87, dcostx — Dsinx £ 1 =0, - {E BB, v = 2secty b tanxy O om0, L ,%
L2tz o272

PRI ¥~ 1035, 0.870

8% flx} = sin Ix 3. flx) = cos 2

LC) I T @y 2.

NS \ ™

] e Ly A L
K S R v

ey e L ————

Maxima: (L7854, 1}, (3.9270. 1} Mazximar (0, 1, (3.1416, 1), (62832, 1)
Minima: (2.3562, — 1}, (54978, — 1} Minima: {15708, ~ 1), (4.7124, — 1}
(5 ZoosZx =0 hy ~2Zsin2x = 0
cos Zr = 0 sin 2x = 0
il ix = nur

Dy = o opar
Z

. lire
X e

) 2

4 z The reros are ©, L5708, 31416, 47124,

The zeros are (7854, 2.3562, 39274, and 62837

and 54978

¥ ==

91, flx) = sinfx b cosx 92, flxj = cos’ x - sinx

fay &, — 1) B S

af
1

e
2

Maxima: (1.0472, 1,253, (32360, 1.25) Maxima: {36657, 1,253, {57566, 1.25)
MWinima: (314148, - 1) Minima: {1.5708, ~ 1)
by Zginxoosy — siny = 0 {hy ~Zsinxoosy » cosy = 6
sinxiZeosy — 11 =10 cosxiZsiny + i) =0

siny = =5 x = pr ‘ weo

2
3 W el
COS X = T o= X om 5 -+ 2T, Y “+ Inw

B | e
L-z e
B

The zeros are 14472, 31414, and 32360,

=]

The zeres are 15TOR, 3.6632, 37596, and

47124,
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93, (a3 flx) = sinx + cosx 2 94, y = Zsinx + cos2x

Maximum: /\ /1 (aj £
(07854, 1.4147) ¢ .
’ \“/ a FAES

Wb k \/

(39270, — 1.4142)

-
by cosx — sinx = ()
Maximum: (.5234, 151 (26180, 1.5)

Minirawm: (4.7124, —3.00

COS X o OSiR X

_sinx
U {(b) Zcosx — 4sinxcosx = 0
tax = } Zeosxll —Zsimxy =0
T 3
N kil cogx = 0 = xow ;, G
.{;’ 4 202
T 7 _ 2 \'/EM 5 P —Zsiny =0 == gmzizzz‘x xmﬁéf{
g momg resg =4y =0 T 66
{5?;“- G S The zeros are 0.5236, 2.618, 4712 and 1.571.
Ji "“5:) = g~ + Co8 "7 The first three corresponed o the values in (&)
..... - —sin T+ [ zz)
Sin 4 T : o8 4
_ Y225
2 2

Theretore, the maxinum point in the interval

%

L0, 2ar) is (/4. ﬁ jand the minimem point
is {57/4, — /2 ).

96, Graph v = cos xand ¥ = x on the same set of axes.
Their point of intersection gives the valpe
fan O = 0, but 0 is not positive. By graphing of ¢ such that fle) = ¢ =2 cosc = ¢

K e (THR BTG

¥ o= ofEn e %, Rl 7
4 X3 /

vou see that the smallest positive fixed point is

. i
97 Flxd = cos -

() The graph has y-axis symmetry and a horizonial
asymptowe st vy = 1.

{2y The domain of fix} is all real numbers except 0.

(c) Asx — 0, flx) oscillates between — 1 and 1.
() There are an infinite number of solutions in the

{2} The greatest solution appears to ocour at
x == (6366,

interval [ -1, 1}

G o+ Anw Z

Tt )
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98. flx) = ==

{ay Domain: all real numbers except x = {1 {(dy sin x/x = 0 has four solutions in the interval [ -8, §.

N

(b The graph has v-axis symymetry. o ( H )
{sim x| WJ = i}
X

ey Asa —» U, flx} — 1 sipx =

x = —TFar, -oar, o, A

B, § = 7450 — 4375 cos %5
3

T 1 4 5 & 7 g o w11
§ 0366 52617450964 | 1124 | 1183 | 1124 | 964 | 745 | 526 | 366 1 308

§ > 108 for ¢ = 5,6, 7 (May, June, July)

Zar i i
L D= 3w -(“""?“‘" - L . ¢ = ——{cos & - 3 sin 81)
jLi A 4in \3@55 i -fé) 163 ¥ Q;m% Er - 3 sin 81
47 1 . .
‘{5{9(’38 He - Zsmp 81f = 0
& b=
4 Y‘a\m cos 81 = 3 sin &
ot i
’ — = tan B¢
3

Bros 2 for 123 < r < 223 davs
Aro= 032175 4 naw

AT
t= 004 + —
T s

Iinthe imtervad § € 1 3 1= (.04, 0043, and
0.83 second.

192, v, = 1.56e7 %2 05 4.9 intersects v, = — L atf =~ 1.96
{and other points).

The displacement does not exceed one fool from equitibrivm after
= 196 seconds.

2

163 F= eyl gin 26 £ = 2xcosy, 0 € x € =

. r= Sy sin M, A=2xcosx, OS2 s >
300 = %“5}{}}2 sin 28 () :

| N

5]

sin 28 = (0L.96
26 == 1287 or 2§ = g — 1287 = [ BS5
G = (06435 = 37" or #

2

The maximum ares of 4 = 1,12 ocours when
x = {186

) Az 1horlb <x<ll
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165,

167

1.

it

i1l

1317,

118,

.otan A0 = o mmbhooyomr e
X

{a}

et i .
o4 a4 B0 41 13

Yemr (0 ox TR
By Models and 2 are both good ts, but model 1
seems betier,

{¢} The constant torm 5.45 gives the average
snemplovinent rate, 5.45%.
(% The length is spproximately one perioed

Zar

ZT e $337 vears.
G.47 Hyeas

(ey r= 1.245in{0.477 + 040} + 545 = 54

tising & graphing wtility, 1 =~ 1989 =~ 20,
or 2010,

Fatse, sip xr ~ x = 0§ has one sohetion, x =

False., The equation has no sohution because
----- Pgoging &1

1240 = 1247 5 | = 2.164 radians

1807,

. (o .
— 041" = ~041%[ o | = - 0.007 radian

s P4
E 4. J:: w4 249

7o

tan 3¢

N
106 ‘
x == 100 fan 87.5° u}fzg

tan 87.5° =

= 27904 feet = (.43 mile |

16, Flxl = 3 sinlD6x — 2}
(a) Fero: sinf(ifs ~ 2§ = 0
06 ~ 2 =0

(1.6x = 2

=)
i
&b
,
\‘\
Y

For 3.5 £ x £ 6 the spprotimation appears (o
be good. Answers will vary.

(cy ~045:% 4+ 552¢ - 1370 = 0

-550 + 5307 © A~ 045)( 13.90)

X =

x o= 346, 58]

The zero of g on [0, 6] is 3.46. The zera
is close to the zero ' = 333 of £,

108, False. There might not be penodicity, as in the
equation sinle?) = 0

118, Answers will vary,

112, 4867 = 4867 @;} ~ 8,482 radians

114, =210.55° = 210557 T | = ~3.675 radians

E16, sin TO7 == ;{*} oo (e gin TO0 = 9397 = G4

Answers will vary.

@ Houghton Mifflin Company. All rights ressrved.
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Section 5.4  Sum and Difference Formulas

B You should memorize the swm and difference formulas.

sinfu b vy = simecosy £ cosusiny

cos{u = v = CosuCcosy = sinusin v
. tan u
tan(p + vy = —— -

fFmanutany

B You should be able 10 use these formulas to find the values of the trigonometric functions of angles whose
surms or differences are special angles.

B You should be sble to use these formuias 1o solve rigonometric equations.

Vocabulary Check

b sinpcosy — coSusiny Locosueosy — SIB U SIDV o

4, sinucosv + coswesin v S cosuoosy b sinmusiny e
b ofanp tan v

1, (&) cos(2407 — 0% = cos(2407) = m% hy cos(2407) — cog OF = ~§ - 1= —:’;

I

sin 409° cos 120° + cos 4057 sin 120°
20 1y Vﬁ<3§) _ 65— \/2

2. (a} sin{405° + 120°)

i s

ERREI A

il
i

—
7

. .24
{3 sim 4057 + gin 1207 = "}gm + *\i) .
T : A B {3 S Gy
3 () c@s;{g + ”3;; = 08 g{;@a % sl sin ; 4. () -m"z{/w + —g—J = %m(?}} = -1
L x2(1y ﬁ( NE)
AR 24 2
_ 21—/
4
: s 21 ST
8 i R T
{5} cos 7 Teosy 3 5 5
e 5 - i ‘
‘ . L . VI N R
£ {8y sind318° — 60°) = sin 3157 cos 607 — cog 3150 s 60" = ~ ME L L ME NS N TN

2 2 2 2 4

() sin 315° ~ ¢in 60° =

T 5wy w1
6. (a) smi—g - ";;) = sm(ﬁwj =sino =3

375N {‘} cEE 3 = 5 5 5
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7. sin 105° = sin(60° + 457} g 165 = 1350 + WY

= gin 607 cos 45° + sin 45 cos 607 sip 1657 = gin{135° 4 307

= gin 1357 cos 3° 4 sin 3 cos 1357

= gin 45 cos 307 — sin 307 cos 457

cos 1057 = cos 1637 = cos{135° + 309

= pos 1355 oo 307~ gin 1357 gdn 3°

= o 457 cos 30° - sin 457 sin 30°

o~ o =
Y203 2

a2
m(
Pt | b

o
S—

an 105° =

tan 607 + tan 457 an 1657 = anl135° + HF)
1 — tan 60° ap 457

_ tan 135° + tan 307
St LrYD 1 — tan 1357 tan 30°

m
i
€.
a2 |
P
i

—tan 43% 4+ tan 3°
1 - tan 457 tan 387

9, sin 195° = gin{225% ~ 30° Hh 2557 = 3007 - 45°
= gin 725 cos MY - sin 307 cos 225° sim 2535° = @in(300° — 459
= - sin 437 cos 307 & sin 307 cos 457 = gin 3007 cos 45° — cos 3007 cos 45°

com 1957 = cos{275° — 306)

= oo T28% cos 307+ sin 2257 ¢in 30°

an 2557 = wn{ 300 — 459

tgn 1957 = anld73° — 307 ~tan 3007 - tan 457
I+ tan 3007 wan 457

tan 225 — tan 307
i+ tan 2725° wmn (e

1 -+ tan 45% tan 3

1-4V33) 13- 31—
3 3 3

© Houghton Miffiin Company. All ghts reservad,
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i} T 3 T ;'\
it si’zr*wz = sin(ﬁf: + :{:)
12 L4 &
3 L Loy
= gl o 008 — b gih e cos
g & 6 4
2 U3 ) U2 J2
L Ne NS ﬁ{m,ﬁ: e 25
z 2 2\ 2 4
Pl (’Ew ., Tr)
cog e eog] e b
"2 e T
3 " 3w ow
= OO8 — COS - §in - SiR
p : sin P
.. V3 2
27 2 2
\/L—— -
= Vi
4
it (3# 7y
fan —— = tan, — + -
12 w4 &
and3wn/4) + tanlw/6)
P an(3er/4) taniw/6)
—1 + (/373
P -1(V3/3)
-3+ 3 3-8
3403 33
~12 + 6.3
Bl R NE NP
&
T T T
13, oz e
12 3 4
, ( 'z‘r‘) Aw 'rr\I
gipgl - b= ginl — o~ —
v 12 i 4/
oow ar o T
= gin ~— COg ~ — §i — CO8 -
& 4 4 &
= P 5
Lo YEVE YD M\:L%{; -3
Z Z P 2
T T
gt “#w} ] *ﬁ${~~ - w)
( b ¢ La 4
ar T
= g0 - 006 — b g sim —
L eos 7+ sinsin
T, SR N %) ‘
\/3 ~ £ ~ L ~ Y
3 Y2 LV V2 e
2 2 Z Z 4 ‘f 4

Pilee T o
17 e LD
17 £ 4
AT (T
sin I sint G g
i T e T cpe LT T
sin = cos — + cos G smg
(L2 (mmii:_{:
! 2}*-\.\2)‘ 272
= _"‘__g/_:{f}" - Vji
4
Y (7w )
COs > ~<,<:»ss_\ ;7 é;
e o E T
= 08 6 ‘"{"54 giny — smﬁ
()2 (1)
” g, ) 7 : 2} 2
o2 Ve
4
Vi [T
tan —o- = tanl — + — |
an > t..m{i G 4)
w /3
o DY
B fars Lan i 3 4+ 1
a Tar o 3
b — tan L S --gm{; i
e
P ER NN
5 /3
T
m(—* “““ = fan| — — m)
kY H '/i

tan{w/6) — an{w/4)
1+ tan{w/6) tanln/4)

5

VAR A-s -
I VYL BEVE I BV
I
w..é
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I i 4 H . o Ve e
4, — % = % - 35 15, sin 757 = amn{30° -k 457

= gin 3 cos 457 + sin 45 cos P

i3 ) LA BA S

e e e @ e T cnan]

. § , 222 Z 4"
A G 2w Y
OB e JE e — COs T SR T o /S "

g 4 3 4 cos 757 = cos{30° + 45

}

J3Vz ‘);{g Ve + 2 = cos 307 cos 457~ sin 30° sin 45°
2 2\ o2/2 4 IR T, T

tudy

. ya o
e & et e ot T e { _,.r’r?, w3
Z it i 2 4

tan 757 = tan{30° + 45%

= 0% o C08 S+ i e i M;; _ tap 30° 4+ man 45°

Io— tan 307 fan 45°

..........

= TR
S I

VAT NG S AN “_f}*} JUST - 1)
e g Rl B } . L s é; 1: D e ——————— S
% ¥ L L

( VIV V3N ( NA
AT 5 )

tan 45° — tan 307
bk tan 45° tan 307

tan 15° = an{45° — 30°) =

3 _ A
pox2 3z V3 }
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i7.

8.

i%.

—225% i coterminal with 135°, and Hes in Quadrant 1L

cosf —~ 2257 = W;}W

uiﬁ{"“” 2250\ P §

— 165 = —1358° — WF
(&) sin{-— 165} = sinl— 135° — 307
sind — 135%) cos 30° ~ cos(- 1355 gin 30°

N

22 o

2 4

i

I

P

=3

2

() cos{— 165%Y = cog(— 1358° - 309

= cost— 1357 cos 30° - sind — 135} eim 307
( fé)ﬁ . ( N -V 2
AN 272 4

(cy tan{— 1657 = an{— 135° — 307

tan(~ 1357 - tan 30°

-+ tand — V35 tan 30°

1~ J3/3

T /373
1-.3 3-3 3.3

34/ 3+ .3 3-..3

i

Lgw  Sw @
12 4 3
13w ,g’jﬁfrf#?rﬁ 3w NP 7?0%?‘#77
ATl 2T L T an ST cos T b sin T cos
sin 3 m‘:"‘4 3} st T o8 in yy
R I ST B A BN Bl
2 2 2 Z 4
% b7 003;37‘“ - g 05 £k a5 T $in %gm 7
O e = COsE e b o D = eos Tl ok e~ sin T sin
ST (4 9‘,} AV IR 4

L2 4

37 3 T an{3w/4) + tanlw/3)
B3 mn(?} ’7) anl3w/4) + anla/3)

an 2 \:4 3/ 1 - an3/4) tanl /%)
(—0+ V3 J3- P
o = = Go— 3

P (-3 A1

|- (zﬁé}/ :/E} ..... b2
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Fie

} = i 1 ms;:

@ \d

,ff‘:’f’“z g T s oA
C(}%g 5 ) cmﬁ i 0% 08 e i sin i
| “ 23 3

L sin(Ser/ 12
it E.?,) T oensiiw/ 123

tan(#/6} ~ tanllw/4)
1+ e/ 6} tanl3wid)

Lad | Lad]

B3 o 60° cog 265 -« sin 60° cin 207 = cos(60° + XY = cos BO°

& Houghton &ifflin Company. Al ights resamved.
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8,

32

L G
L SIT T GOS8

sin 110° cos 807 + cos 1107 sin 80° = sin(H107 + 807 = «in{]90°)

tan 3257 — tsn 867 o tan 1547~ pan 497 o \ i
an oY L tan{A25% — 857 = rap 2397 26 = tan{154°% — 49°} = g [08°

1+ tan 325° tan 867 b+ ran 1547 aan 49°
Cein3Bcens P2 o~ cos 385sin 12 = sin38 - 10 = sin 2.3

. cos .96 cos 542 sin 0.96 sin 042 = cosf096 ~ §.42) = cosl( 54}

o TS E73

£ i .o, [ k. 7 ff &
W T OO T SR e SR T R QOsL o o } TR T }
Y 7 Ei 7 LY ; L A3

T dw o, ow (A Neara
Hooos - sin = sind e g
g

g L9

9 8

v, = sin - + <] ¥ o2 |oe los  |os Lo P4

¥ | OB6IT | OT9TR L G901T7 0 09086 | 09988 | GOEE3 | 0.9384

o o 7 .
= sm {; COS X+ SHEX ¢ COR f‘; vy | G621 | 07978 ¢ 08017 L 09696 | 049989 | 098EZ | (197384

i N
e S8 K b T SIn X ;
5 2

} _
= ;;{sm; x+ Sisimx) =y, T

0.2 .4 0.6 {8 1.0 i.2 14
v, | -OB335 L - 08766 | ~0.9819 0 08999 1 05771 | ~ 09153 ) 08170

£

vy | U833 | 09266 | 0989 ) 08999 | 08771 ] 09153 |~ 48170

(57 5o R W
¥y CO% X v s e SR Y E

gl
" .
----- - 4

= {cosx + sinzx) = v,

mon g d we 5 . ;
=ooosly bl costy i

= {cosy - cos 7 — sinx - sin wHoos xoos o+ sinx sin 7l

[

x 1032 .4 0.6 0.8 1.0 £2 b4

v 109603 OR4B4 | 06812 | 04854 | §2919 L 01313 1 00288

L

15 M 00605 | 08484 | O6R1IZ | 04854 | 02919 | G131 (0289
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34y, = sinfe + o) sindy — o)

= [sin x cos 7 + sin 7 cos wisinxcos w — sin weos x] = [ —sinxlf-sinx] = sinfx =y,

1 X 102 0.4 0.6 0.8 10 12 14
=Yy e v, | 00395 | 0.1516 | 0.3188 | 0.5146 | 0.7081 | 0.8687 | 0.9711
.4’—/“’
N S v, | 0.0395 10,1516 | 03188 | 05146 | 07081 | 0.8687 | 0.8711

For Exercises 3538,

; 8 ; ‘
stz = iy and # in Quadrant I = eosu = — i

2B

3 o ;
cosv = —Fandvin Qoadrant [T = siny =

Z 3
[ T gl tan v = - % P‘\\\y\\{
- # »«} 5
e

35 sinfu 4 vl msinwcosy Fosinvoos 36, coslv — g} = cosvoosu b osin v sin g

Cs5[-3y 4/-12) 63 (=312 (f' 5% %6
B z%(%w) %’(”‘iﬂ T TEs - ( 5 ){ )" 5){;%} T 65

) . . fan 4 otan v . . .
I 7 T 38, sinfe — v} =sinucosy - sinveosu
I~ fanutanv

—- 5012} — 4/ e R R Sy
L (5/12) - 43 m{ 5) ‘s

U =510 - 4/3)

15 . 3 4 % 3
w;g.x sig ¥ = L, 008 ¥ T o tanu — P tanp v = ph

41, E‘an{w + 1-’) i ‘E”“*”ga;“‘; I
L <l b

AV NT o _
}(;{; -5 _ (8/18) +(3/4) _32+45 77
B P (8/15)3/4) 0 60— 24 36

41, sinly ~ @} = sinveosn - cos vsin 42, cosly — vl = coswcos v + sin o siny
_ioE a8y f a8 BN 13 e (B A I T S
={-gi-g - =35 = 8 = (=gi- - (-5 =

4%, sinfarcsin x + arccos x) = sip(aresin x) cosfarceos x) + sinfarccos 1} cos{arcsin x)

=xex+ Jt— xS =%

.
.
f/

L

& = progin x O RO X

© Houghton Mifflin Company. All rights reserved.
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#4, et p o= arccosx and

OO = X

cosfarccos ¥ — arcsin x) == ge

o= oaroian 2y

45, Len

tan i = 2y

sinfarctan Zx — arCcos X)

46, et u = aresinx  and

coslarssin 1 — arctan 2x)

47, sin7t i =

cos™ o= O because cos

sinfsin™t L+ cosTF i)

L T )
49, sin' 1 = —and cosT -

s

sinfsin

because i >

1o cos Y1

|

v = GrOsin ¥

sinvw = x

= 2x/1 —

and ¥ = AFCCOS X

=gl CO8 Vo COS K Sin Y

2x . i

g g —— { ):} -
NLTORN]

22— ST =%

Ax? 4 1

o

o X

v = arotan 2x

v o= 2y

{
J //ﬂ—iﬁw}_"

VA ] }

= coslarcsin x} coslarcum 2x) -+ sindarcsin x} sinfarctan Jx)

-

S
o ]

IR

Ve (:: _
i EAH‘\E 7 }

. s | ki o ]
Si e Y and cos PO o o

e 1) b cosT D) cosl - b

b
a3

=g =1

B ocos M1} = mwandoos i = 0

cosfcos™ -1} — cos™t 1) = cosfor — ()
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1 T i
- e - Rl
531, min 3 : and cos b 3

NYOTENS S A U
EiF 3in 5 COE 5 = Siﬂ\

X sin ' 0= Qandsin o= o

pi
\ / n 7
mxz(siﬁ“‘? 0+ gin™t ;E;) = tani 0 + EJ = i/w

5

55, sin -1} = ~—

w | fo oy
el L 4 i e 1Y b e cind o Y i e £
fﬁﬁ(z Fosin Y E}J smé,} 5 sin = 0

N L

w
87 sin 1=
(33 5

Lo [ G
coslor + sin™t 1) = cosl w + 5) = cos T = 3
\ 2

%

,,,,, 3
59, Let = cos 'y = cos B =4
. - 5
Let g =sin™' g = sind = 7

sinfeos™ 1% — sin™! ) = sin{f — $)

fl

£

=) - B =&

% (AN

i

Y ein-1 12 - 2
0, Let g =sin '3 = sin =45
Let b= cos s =2 cond = 35

coslh + &

s 12 1 B
CGS{SH:{ ! 3T s B ;TF} B

= cos Foos ¢ — sin Osin &

- () - G - -4

5 3 . k
6F. Let 8 = tan ¥ = opan 8= L

fet = sin™t i = sin ¢ = &,

S%n{mn'"i% + sin ! %} = gin{f + o)

= gin Bcos P + sinhoos B

S -

Note: & = &

sin Boos & — cos Bsin

, 3 z . 1
82, ﬁ(ﬁS""(“‘%} = 2L and sin™! 1 = il

K

cas(aayx"“‘(«wé} + sin 7’ E) = i:(}s(g:;{ + El‘}

S Y L

&4 cogTl - = : andsin™ O =0

’/ P Vﬂi \\‘g /f'_rg 5

tanl cos™ ! oS — gin 1O = tant - — 0] =
f\. 2 ] {\4 )

g6, cos" M1 =

sinfecos M~ 11 4 7 = sinfw b w = sin e = 0

88 cos” -1 =7

coslm — cos H—1) = coslm — wf = cos 0 =}

!
|
I Gy &
Lo/
A .
3
S
¥
-1 4
A D J_:féfm_mﬁ
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A 2

. o 4
G2 et 8= gin™! :

=

13

Let & = cos

s ~

Lk L
mﬁ!.«;m Fam o oy
5
“““ - 16
a3
63 sinl - + x} o= sin Teos x b stk cos fd, sipidey o oxp e L s f o CO8 3 sin x
o g Lo L

we i cos e — (—Thsinx = sinx

O o cos x

. . ; fan x -+ tan Lo o lanx
&5, mnlx + @ - wndw o x) o
b tanx - u

=
5

[+ tag wian x

Ean X

i

/ F}? taniw/4) - tan # b tan 8
G, tan - = T = :
b6 V4 S 1+ anlw/djtan & 1 b tan d

HES

67, sinfy + vl b osin(x - vy = sinxoos vy P sinyoosy S oslprcosy - sinyoosx = Dsinrcosy

COSXCOs ¥ o singsiny b cosxcosy b sinysiny = 2 oos v Cosy

68, cosly + ¥y - cosl

3 - : i : : : H
oS ECOS Y U SR XS YECOS X COS Y T MM X SIn V)

&%,

i Z g e ey e o3
= oooht 1 o8t v o st X gint v 08T &

= postx - sipd vleos® x 4 osin x) = costx osint y

- t
G301 V)

76, sinlx -+ v} sin(x — v} = [sinxcos v + cos xsin visinxcos y o coy

i PR e
gin x{l - sin” y)] - cO8t X sinT v

¥ sine

= gin® 1 oo ¥

- o s . " o
= ogint ¥ - sint v(sinT x b ocosTx) = sty - sy

7L, smé}: + :ZJ

. i .
sin xcos — b ons xosir

ginp x = |
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7L

/ T
Leos xcos -~ sin

)

TE

ms(x + W) - c::'.:sfsi:x - ?} -

ATy
% &in E,} — {eos x cos

ol

o

. Lo
"""" o BEE A ORIR 7

y
— 7 sin zg

twnly + o + 2sinly + o)

Ly

il
.

b,

I}

&

k3
Z

\i_
=1
/

tan x v e L ) L
e D — 4+ smxcos woboosxsin o)l s 0
tn xtan w
any + 0 . ‘ e :
- e Win (1) + cos 8} = O
o~ tan k{8
[Fiii

'-"E--‘-- — Zsinx

§in x
oS X
gin X

sinxil ~ 2 cosx)

sinx = 0 O CoS Ko

X {}o i o e

. o
. ATy ot Y e
74, 2 s;;r;(\.x + 2} + Ftaniw - ox) o O

i

|

ol .
“CO8 X 8IR T F Fwanl—xr = O

SR X
Zeosx — F—— =
CO8 X

Jeosty ~ Jsinxy = {

HY = gindx) —~ Jsinx =0

i

Tsinfx 4+ Fsinxy — 2

i

{

Zeinx

TSI X OO X

g
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&

75.

J
7

B

x == {T854, 54974

T

tanlx + 7)) — coslx + — =0
7

i
g I
I :,"’u
-1

Angwers: 0.0, 31416 (x = 0, 7

s
o f Aj

r Tt Zarx
= Ai: caf;g_{mji— i ww(mﬁ;—

8.

{a}

5
oy Amplinude:
fey Amplinude 5

W ([ .7 m
Graph y, = cos{x + 7 | + cosix — 4} and v, = 1,

A2 WP 7»{"% f}

v ('..’f;‘?} {2y Zare\ [ Zamx ,
|+ sl = gm;—;—}@ + Al cos '_;;:“}{.:(}SE. j .
5 j‘ ) L S /

E.
by a = % b=

! %

/
{

ety E\' - 3 IR =
Fé. s;;;;;{\x =y ce;ws;zx+ 5 &

&
/JML%
" #
P
o :};.‘__,._ mmmmmm f{«mm.m 2
‘i\ . p;
“‘--«r"“.
-7

x = (T8534, 39270

. It kT
78, tanlw — x} + 2cosix + m;«% = {

o

x o= 0, 10472, 31416, 52360

N, v

.

4( . e

b 3 e
¢ = grctan ~ = arctan — =~ (6435
a 4

TERRT R ‘
\/{‘_::) ke (£> sin{2r + (16435} = EE sin{Zr -+ (3.6435}

@ Houghton WMifftin Company. Al

81. False. See page 384

‘ o 11y . L1 o Miw ,
82, True. smi x = | = sin x cos ——— — 0§ x 5in —— = { — cos x-1) = cos x
k 2] P Z

o8 cos 8 - sin o sin 8 84, sinlnm + & = sinnwcos 8 + sin foos nw

83,

i

cosinag + H

O¥cos 8 + {(sin G- 1)"

i

= {—1¥{cos §1 — (Blsin B

= (- }¥{cos #), where 1 15 an integer. = {— [V {sin #), where 1 is an integer.
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b b
8%, ¢ = grefan— == tan O =~ =% sin{ =
a a

e ey {7 2

V/&;’ 4 B

Ja + FsinlBE+ O = JiE + fﬁ(sm B -

&4,

W Miw;: “““ 5;2 C{'}?;(S & — {j\} = \‘//EEH:?"W!EJ‘? (C‘,{}Sé B - e + sin HE - ‘";:f“:x:ﬁr)

| WL at b b

I

bcos BE + g sin BE

il

asin B8 + boeos B8

87, sin & 4+ cos #
a=1 b=1 FB=1

i

. B T
{ay = arotan— = arctan b~ —
a - 4

sin 6+ cos 8= g2 + B an(Be + C)

Ay
= /2 Sin((:? + I
Y /
X a
(hy € = arctan 7= arctan | =
¥

BY 1Zsm 34 Seos 3= 12, b=38 B=3

b 5
{zy € = arctan — = arcian -~ = (3 3048
a iz

12sin 36 + Scos 38 = Ja® + B2 sinBé + ()

= 13 sin{35 + (.3948)

a 12 »
{by € = arctan 5 = gretan & = 1. 176

= 13 cos(38 ~ 1.1768)

a
Jat + b

) .
4 e . E@!) = gsin B8 + hoos BE
Rt v

88, 3ain2bft+ domita=3b=48B=7

2 4
{a} € = arctan 2w arctan 3 = (39273
[ b

Rsin 26 + dcos 28 = Ja + B2 sin{BH + )
= 5 ein(28 + 0.9273)
. o 3
(by = arctan 7 = grotan P == (3 H435

= 5 cos{28 — 0.6435)

W sin 28 —coslfa=1.b= -1 H =72

. b : ’
{ay C = azctan — = arctani{— 1} = — =
a 4

T
)
F

(b Because > 0 in the formula, we write the given
EXPTEssion ag

Pl .
= J2 sm,{?;fﬁ -

~{-sin28 +cos2fha=~1,b=1,B= 2,

©ammre {lﬁ = M o T E
. &I”L‘(&i’ig\ &} arctan{— 1} g
Hence,
(e sin 260 + cos 26) = — /a2 + bleos{BE — )

5

'
=~z cm[’}ifi‘ + 2)

@ Houghton Miflin Company. Al rights reserved,
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93, O = grelan— = - == a = 3 g%, C:*‘“E‘?:: ﬁfﬁtﬁﬁ(g} —n E{: —~1
4 B b
JEFTH =2 = b=2 = a=-Lb=1
B ey . Hence, B = | and
2 sinl § + ?j = ((Yan 91 + OHcos 8) = Zcos @ . ) ;
% ye ” . ‘,"'2’”‘1 Er Tz"'\
cost B+ i w2 ens 6 [ -
3&03{8 <) 7 / u}s{& { p }j
5 . v
= w;:zgmsm 8+ cos &)
i 3 i 5 :
%‘";,E; sip 8 - :/_Ee{}s &
5.2 2
e - S
sinfr + B} —sinx  sinxcosh b cosgsindh - Sinx
83, =
h h
_sinxfcos h — 1) + cosxsinh
h
_cosxsinh _ sin x1 — cos i
h h
- 3 D EN e i by i‘ -r" .“m “‘R"E )\ " " "y
. (&) e iﬁgé g are all rea ® T Toor ooz |oos |o1 0.2 0.5
(e) os ARy | 04957 1 049153 | 04781 04555 | 04104 | 0.2674
S 271 | 04957 | 0.4913 | 0.4781] 04559 | G.4104 | 02674
\ () Ash =0, — %amﬂ = L In fact, F = 2.
& : M\Nae
08

. From the figure, it appears that 1 + v = w. Assume that u, v, and w are all

in Quadrant L From the figure:

A

s =

, ] ]

an vy s — =

an 25 2

P

tap w == - = |

an( + v) tan 4 + tan v {173y + {1/2) 3/6 .

p o+ vl = wr - e - T = {an w.

Ve angtany b (/301720 1 - {1/6)

Thus, tanle + v) = tan w. Becavse u, v, and w are all in Quadrant 1, we have

arctanftan{y + v} = arctanfan w]

Bt ow o W,
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G5, (&) sinfu b v+ ow) = sinwcos{y w4 cos usinly +owl

i

T

= gin wfoos veos wo- sin v sin wl 4 eog ulein v cos w b sinow cos v

.

BITLH COS Y O0S W SN S v Sinw b 008 @ 3R v Cos w b COos o SE W oos v

tan{u + v) + tanw

b tanfu -+ v)tan w

Yy tanle v b owl : :
Ay v olan v

e | T 440

tare i fan v |

tan w b tan v o+ oo wll - oan g lan v lan w & fan v b ofEnw o La0 « ian v anw

I x =0 yv= ;EU A I R S P 8. v= O xf o B - 40 = {x — BHx 4

v-intercept: (4, 19} x-tnterceps: (8, 01, (-3, 43

1. v

)
e . _
161, arccost — | * hecanse tan|

. . . F N -
183, arcsin | = - because sin - . wrcten O = §

Section 5.5 Multiple-Angle and Product-to-Sum Formulas

(1~ tan u tan } ~ {ian w + tan v} tan w Poeeoianonian vy o b e lan w - an viian w

v 5E= 0

B Youshould know the following double-angle formulas.

(ay sinZu = 2 sin o co% (bY cos Tu o ocost e - sint g (¢} wn Zu = .

(¢} fan? u =

0% 2u

I cos i

23

g1 4

R L o o +~ - 1 ié —
(&) sin o= 5 ] {c} tan L T

P 2 BER 44

e ONTERUE D

P+ ocos oy

© Houghton Miftin Company. All rights reservad.
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Section 5.5

Multiple-Angle and Product-to-Sum Formulas

479

e SO TEN U ED e

B You should he able to use the product-sum formulas.

i, -
(2) sinusiny = ”ﬁ‘fr{wess{z& = v = cosly + v

et

i

(¢} sinucosv = —{sin{e + v} + sinlu — v}

3

B You should be sble to use the sum-product formulas.

L e AT E bl
{ay sinx + siny = Zsinl " fcosi
’ Loz L2

% Fa

(bt cosucos v =

{dy cnsusin v

(b} sinx ~ siny =

t

i, ,
= E%ﬁ;m{_is vy il vl

";i{:()@{é& — v} + cosin + vl

(e} cosx 4 cos y = 2 “(x I sl S (@) cosx ~ cosy = —2sinl*
(cy cosx + gogy = Qﬂffz‘ 5 }f_mk 7 (dy cosx — Ccosy = :'«;m‘ 5
Vocabulary Check
) 1+ cos 2
1, Zsinucosu d. 5 ki 3 cos2u
“ Zian i o ) . L.
4. ianwzf Tt e 6. E?co&;{a — v} + coslu + v
. L. X i y
Foosintu & cos% 2, -;;{sm{u + v} + sinly — v})
Cfu vy vy
H il s;m{ 5 jwa( 5 ;}

I. (a) sin @ = 3

by cos § = =
(B cos 5

fcr cos 26 = cos® B — sin® §

{dy sin28 = Zsnfcos §
L)) -2
2505 =%
sin 28 24
cos28 7
I 2
( 5 3 o - T
(1) sec 28 cos 28 7

(g} tan 28 =

L

{g) cse 26 w5 —mmee o=

il
|

(hy cot 26

{(d)y cos 28 =

(¢} tan 28 =

{fy cot 28 =

(gy sec g =

(B} csc 28 =

169

TR /

2. (&) sin # = T /}
(bt cos § = % f ;I
(o) sin 268 = 7 sin fcos § i\f;qj

12y 5% 126
2{‘ """"""" A,
‘-.13}{%3] 149
cost 8 — sint 4

25 144

169

- 119

an2f 120
i - 169

cos 26 119

b _ 168
sin 26 120
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3.

Lt

sin 2y - sinx = 0

Sotations: €, LO47, 3142, 3736 Solutons: 13708, 10657, 47124

Analyticaily, Analyticatly:

Zeimxoosy sy — O
sinxleosx — 1) =0

sinx = { o Zeosx — o=
Cos X o g}

x =, o Co%x =

X =
T S w Sy
x o= 0, ==

x o= (26TE, 1.3090, 34034, 4 4506
Analytcally: Anatvtically:

datnxcosx = )

4 sinZx +oosy = 0

sin 2x 4+ cosx =

Zainxeosx & ocosx o=

H

cosxiZsiny + 13 =0

Cdsinronsy b &, s Zxsiny = ocos x

xo= 3TH54, 15708, 23567, 39070, 477124, 54978

Zsin{Zx) = 1 cosxliZsintx — 1)

cos x o= ()

xo== 3, 2084, 4 183, (6 2873 not in interval)
Avsabvtically:
cos 2y - cosx o= G
Jeostx — 1~ cosx = O

{Deosx 4+ Heosx ~ 1) =0
i
O3 = cos g = |

Zw b . .
X o= w;%" ----- L B2 pot iy interval}

or 2 sin® )

bt

Zeinxcoosxsing — cosx = 0

O

i -
-1 =
L
sin’ x =
sin x =

7596

o 5w Tw
4747 4

@ Hougrdon Bitflin Company. All rights reserved.
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Section 5.5 Multiple-Angle and Product-to-Sum Formulas 431
B tan 2x — cotx = 0 G, Solutions: 0, 1.571,3.142, 4712
x == 5236, 15708, 2.6180, 36652, 47124, 5.75%8 sin 4x = — 7 sin Zx
Analytically: sin dx + 2 sin 2y = {
lian x ZginZrcos Zx v ZsinZx = €
PR =l X ‘
b antx ZainZxfcosZx + 1) =0
= oy - R Z
2tanx = cotx(l — tan’x) 2sin 2x = O oF  cosZu+ 1 =0
- 3 e 2
Ztanx = cotx — Cobxtant x sin e = 0 cos Tx = —
Ztanx = colx — tanx Ix = Te = 4 dnm
Jtanx = cot x
_ e
Jtanx — oot x = § + o 5" * 3 n
i tar 3
},r{ Ko == (} i . s i
s tan x x =0 vl * Al
3ancy — |
e . O
tan x
i
weed R tant x - 1) = 0
tan x
cotxi3tan®x — 1} =0
cotx = { or Jtaptx — 1 =0
o 3w , !
mm e tap” x =
22 3
J3
fag x = Lo
L7 3w Tw lw
TE e 6 s
L xom 5w Tw 3w llw
FTe 6 6 2 6
16 (sin 2x + cos 2 = 1 31 cos 2w+ sinx = 0

o= 00, 07854, 13708, 2.3863, 3.1416, 39271,
4.7124, 54978
Analyfically:

sin® Jx F 2 sin Zxcos Px b ocos? e = 0

4x = ner

F
Ty

5 oA 3
Ao R, e

472 4

Using a graphing uulity, x = L3708, 3.6632, 5.75596.

Algebraically:

[ — 2oy +sinxy =0
Zsintx —sinx — 1 =0

{(Zsimx + l¥giny —

i

sinxy = | =X
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2o tanldy — Jeosx = 0 i% simuy = 5 O«p<— = cosu= .

Paing a graphing utility,
-

| o 3
x = (.5236, 1.5708, 26180, 4.7124, sinly = deinucosu = 20 o o= on

Algebracally: _
08 2w costu - sintu o=
tap 2y = Loos x
Zranu  243/4)

- = E o0 X fan 2 o= S = -
Yt b {

=gagal o

/.
/

L Mater 008

i
2

< u o< g, Gyuadvant i

P4, cos e o= ” kg

§in 2a o 2

JELY
cos 2o -
7

2w n W JasSE - A5 12./5

R R S o 73 7\ S R V7 ST

o AT CosT

tan Zi =

& Houghton Miflin Company. All rights reserved.
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3ar
16. cotu = —6, 5 < o« Zar, Quadrant IV
. . ! x( 6\ 12 — e
Gint Zy o T Ein M eog g == G —emme et | o= 20 i -
) ( 31\ 37 37 -
cos Zu = cost i — sinfu = o _1.¥
5 A B 3 37 ,%,?‘ »%7 mof dranen i soale
_ 7 tan i H1/6) 216 1z
m;’i 2% - 2 - " “l_, = - SISl eeeeman
I —tan’e 1 - (—1/67 38/3% 33
3 7w "
. secu = 5, 5 < B G I8 csou = 3, <u <o
CO8 8 = “g e B O T ‘“"‘g"“— = i 3, LA 12 «ff . RERDT M = 2 V/i s P
“ _ ATV Y 4T . S SN 2V2Y 42
= o = 2t o o 1 e 3331 2 i 2 ) '+ == - 3 — HTUC e —
sin Zu = Fsinucosu N.( : )i 5 5% siir Dy S B CO8 U 21\%(\ 3 3
by 1 7
cos Zu = cos®u - sinty = é% - % —% cos Zu = oo’k gint u = 5759
2 tan u an 2y 2B (234  -4./2
tan 2w = T T Tante 1=y 7
AT/ -2 - a1 a/m
1 - (21/4)  —17/4 17
ﬁ b
- o
5
19, Rsinxcosxy = 42 sinxcosxr = 4sip Jx 20, dsinxcosx + = Zaindx + ]
2306 — 12sin®x = 6(1 — 2sin® 1) = Hoos 2y 22, (cosx + sinxHeosx — sing) = costy — siny

23

+ cos Zx\l

= a8 X

1+ Zcos 2y + cos? 2x

It

, . F1 o+ ok 2yl
cost x = {cos? xicos” x) { }(
. .

2 /

Pk Zeos 2o b {1 4 cos dx)/2

4

24 dens 2y 4+ 1 cos dx

4

3+ dcosdy +oosde
' g

N R

= g(? + 4eos x4 ocos dx
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24, sint ¥ = {a1n” xsin® x)

_ ;f,{ - cos 2241 — cos Zx)
Voo ) { )
1 Zeos Zx + pos? Ix
4

"1
i 2eos 2x b { -

4
2~ deoslc + 1+ cosdx
&

1

i, . .
= g{? - doeag Zr b ocos 4x)

- 5 yowa f U cos Iy
26, costr = {cost o = |

1
i
4+
s
o
<
fd
N
t
L

g ok .
=+ Zeosly b ooosde foreosly

LA
B3 et

3
ey 2 e 08 4x + -

i

P

2 :

bt

= —[10 4+ 15 cos 2x + Goos 4y + cos b

{1 — cos Jry

25, (sin® xieost 1)

5 cos 2y - cos 4y

1

- ~feon Tx + cos 6x) }

27, sind xcost x o= sint xcos

L

1 y . |
= —{] - cos 2 + cos (L + cos Ly}

££ +ooos Dx

R VA S R

a1~ o by
2!

3+ 7 eos

I
i
-4

= {2 + Zcos

L S T

2 = 1 - cosdy ~ cos Tx — cos 2x cos 4y

/

Zx o~ Jeosdx — cos Jx

z o dons dx -

- cos 2y ocos dxy - Loy 2y b Z COS %uc}

cos

1 iy

4

'''' oo Gx)

& Houghton Mitliin Company. Al dghts reserved.



© Houghton Mifliin Company. Al rights reserved.

Section 5.5 Multiple-Angle and Product-to-Sum Formulas 435

2B, s roos® x = sin? reinf roos® x

N

{ bk eos 2xy
=

(1~ cos ’.Zx"‘i_/ b~ cos 2y
| P / | p)

§ et

= {1 — cog ZxHi ~ cos? Ty

el

= =] - cos 2r - cos? Zx 4 cos® 2

[

11 {1 4 cos dics "t eos dr)y ]
g | + cos 2):( I
’ % # J

et | !

= —[2 ~ 2cos2x — | ~ cos 4x + cos 2x + cos Zx cos 4x]

te™ ;

i o

.
I i
{E P cos 2o~ cosdx + 5 cos 26 + 2 e08 61 i

w42 - Zeos 2o - 2oos dx + cos e+ cos Gx)

I, N
o | sy Py ¥ o d oo Gl
B ={2 = cos 2x ~ Zcos d4x + cos 6]

“~

_ I~ cos dr ‘ b+ ocosdy
29, sin? Ix = B — 3y cos? 2x

! |
- eos dr = o o eos 4

277 22

:lggg + oo 4r)

3 it I—eosx
. - MY e

2

(1~ cosdx\f] + cos 4x) LA X ( 1= cos £ ( I+ cos z}
A 2T T AT

e L [N

{1~ cos x}{1 + cos )

N

H . .
= ;{} — cos 4+ cos 4x] =

i

i P ‘
E{E — gt 4y} = {1 — cos? x}
4 el

[+ cos Bx E_(l EL}Q‘*%}

E [

2 Ji 44 2

meo=f § ooy D)
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Cx ( X ( 2
S Sy o A h R
35, win 5 \.@m 2)\\&;:} 2)

. {’§ — msx*{; ~ o8 x“‘%

i, 2
- E{z ~ Deosx + cos?xl

b Leosax
= 4&? 2 cos x 5 J

= %{Z ~dcosx + |+ cos2x]

i
= é{% - feosx b ocos 2]

x ( X ( x|
et B = PRl | O]
36. cos 5 o4 2)&6(32 2}

g’ 1 4 cos x)(i 4 ocos x
T s | 5

\ Fa PR o

i

1 o 4
2{} + Zeosx +ocos® g

% 1+ Zensx + E_T_z?jﬁ

o

i

i,
; gﬁ. +deosx + 1+ cos xl

= ;fﬁ + 4 o x + ocos 2x)

1+ cos @ P+ (15/17) 6 4 417
. oy cosfe fLteess [U (51T 1v/iwn 4 /T

7 17 i 17

]

i

T e m—m— — §7
B b cos 8 V- {15/ ST o
(b) sin— = \/—m-_ = ‘ - -
2 2 Y% 2 17 i
‘ é sin @ 8/17 8 1 15
Chtens = s T T usa 32 4 5
boos : sin 6 = &
1 7 17 ‘ 15
(é} Segg m - e } = E\/ = = \/ [ 5 3 = T:f
2ocosl8/2y 0 1+ cos 812 T+ (15/17) 4 .
{e) cse L : = i = : S S J17
o simle/2y S~ eos s/ ST 05702 1T ‘
g t4cos® 1+ {15/17}
{ GOyt = e w4
(F) coty == 817
| .§W§mn{f‘ﬁgﬁxwé s
fg)y 2 sin zu}ﬁ 5= 4‘\ v/ﬁ)\ 5 ) T = gin #}
g g 2717
3 E SE8 -l 13§ Tumilie .2 sy o = e .
(hy 2co tmz sﬁz 5
e Jieess 109 J18 03 ,
8. (a) siny = \/ 7T PR VAE I //ﬂ_/_gﬁ

{¢} fan

g

Z

4
L I i T
{dy co 5 T

Kl

2

(&) sec sy = cos{8/2}

0 [irese  [fie/s e - 0
(b} cos 5T \/ 5 i \/ 5 =

Fesele LS
ey T a9/ T 3
SO UL S
(g} Zsinocoss = sin § = 5%
5 {732 527
~ e ¥ ey d — = e LD e i
(hy cos 26 = 2cos? § — | 22_25,} b oy

6 Houghon ditllin Company. Al rights reserved.



© Houghdon Mifflin Company. Al rights reserved.

Section 5.5 Multiple-Angle and Product-to-Sum Formulas

43

]

;

2,

EN

4% i 11T

4z,

o

J!

gin |

H
cos 159 = cost -
3

tan 15°

sip 1657 =

oo 1657 =

sip 3307 -1/ ~ 1

cos 112030 = ms( o

o 1 gin 2253% - 5]
lan 1122307 = tan| — - 2257 ] = —2 S e
V2 ool eos 225 f - {/3/2)

1579307 = 157.5° = —{(315%.  Quadrant [

Sin(157° 307 = c,m{ 503 3157 ] =

§ o
cos{1577 307 = m‘,{ « 31A7 e
2 J
i % . e 7 ey
! ot sy 3150 - T .
an{157° 307 = tanl = - 315°] = - e e I
. S b+ ees315° 0 14 T ST

1. sind 7/ 6} 12

/ 171+ cos(m/6) | + (/372
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46,

47.

44,

VIR Iy =

cos (3m/4)

Z

IR e Y e e W
u}sg~t_<>s{\2 7= 5 = 5 S 2 z
T [l ey A
an 2 4) P+ cos3m/ay 1 - {J2/2) 22 \

T 1Tm L
T 2{ G j Quadrant B
@'n{zﬂ”j = w’ngi VT L \/% - cos(Ta/6) ‘%/1 + {ﬁf?} A v3
sinl 33 ) =573 %) 2 | 2 2
s ’?f’*“”‘) oo £ /m%ﬂ} 1 -V3 V23
SR TR TR T TV 2 Z 2
[Ty (v T sin{7w/6y - -(1/23 ! -
B3k e o pepl e e a e i = e —
““&zz} e ) T T eosmf6) LA AT TR
5 w 12
ginp = ?g E < oH o = COSH WT;% 48, cosu = g%f} < o« o, Ouadranc
o).
Siﬂ 2/ - 2
i+ 02/13) 5J%%
| 2 26
fo). e 3
3 = e——— =
) 2 =
/f;““g;am; U ok \/ L+ cosu
Y 2 26 2 i
FATE = = = — == ”
& W2, F+cosw 1 - (12/ ! - 23 -
i X t-cosu P {7/25) 18 3
T dinu 247725 24 4
3
an ¥ = m% *g: oy« Zar, Quadrant IV
sinu = — B COS i =N “/“‘\
g9’ JE g -
wlt) . Jma flEBBL [ fe-sTe
Rz 2 2 2./%6 178 3
- JE+S 89 +5/%
2./89 178
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@ 1~ cos

fan o , i O
) 9in u 17 /R :

5
L OSCU T T W<

x/ﬁ%%?¢¢%#7&%
/M -

16

;
/50 - 7.5
10

-

V30

#ot dgswn fo sonle

3 i 3 VT{E

*\/pq@mm
2

'

-1 /T

Gn . [locosu / LT
o T 2 TN T

o i \/§.+c<>su
o = S

o J L (45
S 7

S0 10

:st?

cos b
Bl L e Pa

Y ey N ey
’ P+ cos 8 ST+ cos Rej/2

- [ean 4x!




7 S o w5 T eyl
62, 4 sin—cos = 4 v ) sinl — + |+ ginl— ——-*)' e
5 P 1 ME s’m{\g ) sir k e/

”}(‘ 7‘”4— 3 {
;,Ersm Pl azsz\‘\

446 Chapter 5 Analytic Trigonometyy
& s ! \ X
7. gim— - cosy =0 58, BMlxj = sin— b cosx — 1
2 2
b — conx X
* e (8 X sin— + cosx ~ L =0
Z 2
{ = cosx .
= o x 4+ =1 —cosx
0= 2cos?x +oosx — | Ecosx < 2
T =1 - Zcosx + costx
m {7 cosy — LHeosx + 1)
. P—eosx=2 — deosx + Zcostx
cosx = or cosx o= —1
7 Zeostry —Geomx + 1 =0
ar S {2eosx — feosx — 1 =0
X e X =
o3 Zeoosx — 1= 0 or cosx — o=
By checking these values in the original eguations,
we see that x = w/% and x = Su/3 are the only e R cosx = i
solutions. ¥ = 47 IS eXirancous.
7w S
X o= x=10
33
- . x _
&9, i 6. ey = tan S Tosinx
. £ .
s tan - — sinx = 6
2
s t CO% ¥ .
“ 407 X i 111 9
sinx
= 7 gint x = cosx = sin” x
L cosx =2 — Zoostx F—cosx = 1 — ooty
Jeoostx toosy - L= 4 costy —cosx =0
{2eosx ~ eosx -+ 1y = 0 cosxleosx — 1 =0
Zeosy — 1 =40 or cosx B 1 o=0 cos x = or cosxy — 1 =10
i _ o 3w
cosx = cos x = o £ = cos x o= |
Z AN
a Sar x o= 6
N — v ooy
33 &, w72, and 3/ 7 are all solutions to the equation.
7 S
AR
3 3
/3, ar, and 5o/3 are all solutions 1o the equation.
. .om i o {fm . 2ar 2
6. Ssmm_coso = 60 o am(w + -w) + st = dgin— + sm | = 3sin-r
377 2 303 Y 3 | 3

a ( T :,:)
2;%% A \Esii'& f} 19343 2
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63,

&4,

b

71

72

TH.

79,

80,

cog 28 oo 48 =

csinfe = By - sinfe — By =2 u,s{

sin 56 cos 39 = sin (56 + 36) + sin(58 — 26)! = Ysin 86 + sin 26)

sl—at — coslTall = slcos o — cos 7o)

5aindasinda = 5 - deos(Be ~ 4oy — cos{3e + 4] = e

Woos 75% cos 157 = S{oos(75% — [5%) + cos{75° + 15 Sloos 80° 4 cos 907

oA LA
(/

&sin 45° cos 15 = 3{ain(4A° + 15°) + sdnf4s = Asin 60° 4 sin 307]

. S cosl— 58 cos 3 = 5 - Heost— 38 ~ 38} + cos(— 58 + 38)]

o B0+ cos 28)

s LA+ cos G

sinfx -+ visinle ~ v} o= sleos{{e + v} — (x ~ v}~ coslln + vy + x — i)

sin(x + vieoslx — yb = seinfle + v} + (o~ ¥y + sinlle + v — (x —

b {6+ W_}} — sinllg — w) — (8§ + 7}

cosld — wisinl# -+ @) = fein

= 3{sin 26 -

Heos 2 - cos 28]

sinl@ 4 wisindd — @ = Heosl{# + #) — (8~ w}) — cosl{f + ) + (8~ 2]

f“s(% + fﬁ»wf’i‘ b T 1 f;} (36— &

sin 54 - win & = 2 cost | s e | T4, sin 38 4 nip = R ms )
4 K L / < Ea /

= T oo 38 - sin 26 = 2 sin P8oos #

) S L. . _/:,if 4 7,%:":, fx o 70
cos fx o+ ocos 2r o dcoste T, sinx b owin Tx o Zosind P oo P

: 7 / i 3

; 5 e /

- i W

P 2 00 4:{’ 005 2 = 7 ogin Ay i“é.}!:?ag - %X}

= 7 sl 4y cos Ay

v b 5+

j = leesasin B

i ) b Dar b Y T Zar . ) ) . )
cosid + 2o} + cos b = 2 Lds! o] 4 = = Zeosld ol cos o - Reosid +ow)

} x.\ ' .J g + { ] Z} g (’““7’)2.}\%‘
/} ‘‘‘‘‘ m,{ b ba o2 Sm( ! 7 i

3/ ) /TR 2 /

{;os;ig &+

P SV IR SN {57233 ) xR L2y e a2 T
e R e cost ,.} | = Zsinxcos o =
; =7 h ! < / F
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195° + 1057

1. sin 195 + 6in 1057 = 7 m(

B2, cos 1068° — cos TEY = —

; S(tfi 05°)
7 )CG 2

(}ﬁff’ + .’50\ (}650 - 750\
SU’Z

ﬁ*?Xﬁ*%@

kS

= 7 ginl150°) cos{45%) = 7{2)<"

o — 2 gin{ 1207 sinf45%)

{ar/12}

S ar
83, cos — + cos — = 2 cos
iz ) |

[(5m/12) + gﬁ/zz}‘) coel G2 }

2

)

ﬂm@m@z@agagﬁwﬁ

5

F

2

4 P

tim 7w {1
-5 = 2 cosi

P/12) + (m/;z}} m((zm/;

5

85, sin bx +osip Zx o= 0

B+ 2 (ﬁx — 2x
2 sin “*“““2‘“““‘ GO%ZV"““‘““;“““"“

kY

):::(}

sin 4y cos Zr = O

sindr = (3 or ocosly =0

w N
Ay = pa Zx =+ pw
nTr T R
BT e ¥ oo —
4 4 2

86. hix) = cos Ix
cos 2y — cos b =
- sim dx sind — 2y = 0

Zsindrsin Zx = 0

sindx = 0
&y = BT
T
X IEE e

4

- c0% B
(O gin 2y =
2y o= wr
R
o
3

o 3 S5 Za T

=Ly, T T, T, T

R A A S S A

2 = T/ 12}“}

[ Y]

V2
2

_ Y2
2
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c0s Zx
B o I 1
st 3x - gin x
cos 2x }
s 3x — gin x
oo Zx .
=T

2eon Zrsinx

Zsinx =1

. i
g x w o
2
i 5“
Ko
6 6
1
5 W3 ’/33/.,./ ;ﬂ
B2 |
12

prvd RN 3
89, sint o = (;3} =
sinfa = -oostfas | o (ﬁ

81, sinocos § =

-

ey

. ™ %
sin e cos B = cas‘;;(g - a)‘ am(i — B
5 ! /

v

g:%..f [0 2& :::.: -"k-r..‘__,

85, cost 2o — sin® 2 = cos[2(2a)]

= cos do

GY, fsinx +cosxP =gintx + 2sinxcosy + costx

I

{zin?x + cos?x} + Zeinxcos x =

Flx) = sin® 3x — sin?x

sint dx — sinty = 0
{sin 3x -+ sin x¥ein 3y — siny) = 0

{2 gin Zrcog xHZ cos Zrsinxd = O

. ) k3 Sar
sindx =0 = ¥ = {} T *gm 4
5 kit '%'r

eog g = 1) omp oy o=
i 2 2 o1

"'7“ @’??’ Sy Ty
PR ¥ 4
4 4 4 4

G,

cos 2y = 0 =2 ok

#

sipx = o= x

#. cos’ @ = {cos af = (3-:}2 = i—ﬁg
i‘ij costa s - ginda =l — (53} o 12659 = %g*
12 36
92, cos aosin B o | o ) e
o (H) (\’ﬁ 5%
7 Vo [ Y
Cos e gin B o= sm(—— - azjami- 81
2 L2
...... _ 6
&5
i i
G4, sec 2f = = - —
cos 26 cost F — sin” 8
B Peos?
I — [sin” 8/cos® &)
'7 - gect
$6. cos®x ~ sin® x = {cod® x — sin® xicos? x + sind 1)
= {eos 21} = cos 2x
T+ sin 2y
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. . €
98 sin 3 cos

3

oL £yt . 5 = e
+ } + :«;m{g- - ";;ﬂ: §9. 1 -+ cos Oy = 1 4 cos” 3y — wn® Sy
7 3

H

= b4 cost 5y — 11— cos? 5y)

== 7 cost 5y

i
o 3B 101, sec s
ptct c<585 C(}ng ) 2

_cos2Bcos - sin 2Bsin B
cos f#
_ 0~ Zsin®Bhcos B~ Tsin Boos fsin B
cos 3

= (1~ 2sin® B}~ 2sin® \/ 2sinn
= e

I - SIR M CO8

. \/ £2 sin w/loas )
TN fsinonl/leos vl v (sinow cos al/ (cos u)

7 ran i
I
tan o -t osinou

i P~ cosu i Cos i
152 tan - = - S e e SEOSC [ GO U
Z S Qi U EHTI

103 cos 38 = cosl2B + )
=cos2Bcos B — sin2fsin B = (oo B —sin? Blos B - 2sinfPeos Bein g

=cos® B —uin” Beos B— 2ein' Beos F = o8’ B Fsin Boos B

) . cos 4 — oos 21
164, sin 48 = Zsin 2B cos 28 1G5,

Zsm dx
= 22 sin Boos Bleos? B — sin® B

— 3 sin 3x sinoy

- 712 sin Beos B - sin® B - sin® B} Y sim dx

i
i

= & sin Boos B — 2’ B Csin ¥

. -2 s;m{ o
Cco% 3y — o8 x LU vz cosdr FeoosZx Zeos{3xcos x

1404, = : 07, — : = -
sin dx — sinx [y + xy ( 3x — 1Y sin dx + osin 2x 2 sin(3x) cos x
2 cre)s;%i i sinf )
A = ot 3x

—2sin Zxsiny
“— e iy D
ZeosZasin g

cos3r  ZeosZreos{—)  cost

[
3 — sing Zoos Jrsing sin ¢

U8,

o K S W W, %
p . . v o — Sl SRR
109 (T: i ,(7; Vgl B & . & & 5 gin
o osinbe b x]SR ominl o ok = 2 gin - ©s = Zsin oo oO% Xk F C08 X
L6 / A / ’ 2 \ z &
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i
A ; . T x b
7 | 3
1H4. ms{ -g +xb+ aos( —g -------- x) = 7 cogl —re—-—
i 7 L

Y

07 | e

133 flo = cos®x = {3 + 4 cos Zx + cos dx)

2

.E/«’%)f

A

- Ao

115, sinf2 arcsin x) = 2 sinlarcsin x) coslarcsin x)

117. cos(2 arcsin x} = 1 — 2 sin*{arcsin x)

= | — 22

i
H

1 — 2 sin“{arctan x}

119, cos(? arcian x)

i

il

A

112. f

2
Pertgd: -~ = gy
2
B4, flx} = sin’ x ,

116, Let # = srocos 1.

sos(2 arccas £ = cosHarceos ¥} - sinHarceos

L
5 > ® ’/}
= Izt -}

HEE, Lot w = arceos x

sin{2 arccos x} =

130, Letw = arcian x

sin{Z arctan x} =

£}

i
i
I
i
H
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LE
128, (ay y = dsin— + cos x

4 Maximum: {3

=gty

2t v ocos x) = - costy
costx o+ Zeosx b om0
fcosx + 1F =0

cos x o ]

123, (a) y = Zoos o+ sin Zx

28643

28643

Yy Zoos dr o st == £} has Four zeros on
b, 29y, Two of the zeros are x »~ 0699 and
o= 5584, (The other rwo are 2608, 36735

122, Flx = cos 2x ~ Dsinx

{ay 2

Maximum points: {36652, 1.5), (57596, 1.5)
Minimum point {13708, — 1)

by ~ZeosxlZsing + 1} = 0

-3 cos xo= 6 o

oo x =

7},. X in . 1.6657
o= 3

3

124, flx) = 2sin %~ Scosl 25 — T}
L 5 % ]

T
&

Maximum point {L9M7, 6.6705)

NMinimom point: (03434, ~ 4.6348)

(b} 10sin{ 2 = 7 | + cos =0

xome {3345, 1597, 3 544, 5 064

The first and second solotions correspond (o
the maximum and migimum poins i part (a)

& Houghton Mifilin Company. All vghis reserved.
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128, (a Flxy =sinZx —sinx =0 126, (3) Flxy =cos 2y +sinx = 0
Zsinyxcosx — sipx = O I~ 2ein%xy +sinx =0
simx{lcosxy — 11 =0 Zsintx - giny -~ 1 =0
st o= oxo= 0w Jer {(Zsinx + iMsing — 1V =0
I R g R Jm Hm
oS x s o _}x_]%“ 5 &I x 5 = > R
(b Zoos2x — cosx o= 0 T
giny = ] =p x= 5
HZeoovdx — 1} — cosx =
3 T sin Px 4 0os ¥ =
Gcostr —~ cost — 2w 0 b Z2sinlxy +onsx =0
s JTT% B /35 ~dsinxeosy b cosy = 0
LOs X 2 % cosx(l ~ dsingg = 0
X R BTCCOS ! X 2 2 , BICSInG -”ij T - a&sm{é}
(\/g + m} © = 1.5708, 4.7124, 0.2527, 78889
x o= Dy — arceos %
x == (L5678 22057, 40775, 877154
@ b/Z &
127, {ay ro= mye sin 248 128, {a} sm(“) = s b= 23 sin —
V2 10 2
[ (t?‘} ok _ ]
= 32"{} {2 sin 6 cos 6} wg«_?ﬂf =T 2 ho= 10 cos 5
o R P T A &
= Tgvasin g cos & = bl = wi{\ZE‘} sin 2 g\i@ cos ij}
é‘ #
by r = E% W2 sin Boos @ FOO sin - cos
. o 4= sol2m Eeos ) 50
= lg;"g{}}z sin 47°% cos 47° = 198 Gf fept “b} A = 5(}5 2 gin E CUs :_;j = 5 sin &

‘ I
ey ro= Eé‘/” sin Goos #

P, ye
16 vy© sin 407 cos 40°

L, 300018

= — - - w GTAR (1955
Yo sin 40° cos 40°

vy == 9873 feet per second

{d} sin 28 15 greatest when # = 45°.

. ? 2 § o
129, % = Frsin” g x = tir[ sin ﬂ = 4r Locesd

. = 2r(l — cos &)

) ‘ . 7
The ares 18 maximum when 8 = 3; A = B
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L f 4 . . _ /1 - cos I
(a} singw — = ] = oo :; =y o= o= 1800 ) s f}f = \/ }m_é;ﬁi‘iff Y,

A

NG
[y

by osinl ol 2 oLt
By s 5 = = =

45 & T L

; A .
e a&“sf;m{ ;;E == (32241 P cos B = Y3

§ == 04487 = 257° ‘ L2
ey M= 1 = Speed = 760 mph

Speed

M=as = =

= 4.5 == Speed = 3420 mph

131, False. Hx = s sin o = sin - = 1, whereas 132, True sin{wy = Gand vy = 4 — &sin® o = 4,

& MAXimum.

133, flx} = 2 sin X{Ecg}gz(gj} — 1 t

{a} 2 (b} The graph appears to be that of ¥y = sin 2r

Pt A cosx
= 2 sin gt 2
L z

X = ,
2{:05*‘( } -}

'

Vbt
»mﬁ ;f ) f‘, 2 {ch 2 sinx
i ﬁcuf ﬁ

*

B
e B
Y

1%

- = 7 sin xicos x] = sin Zx

134, (a3 fla = sindx -+ cos’ o From Example 5 and Exercise 23,

) =

i
o eng dx
4

Bl

o o b
~{3 ~ 4 cos Zx + ocos dxf + E{E + deos Tx + cos e =

iF

i e}

{h) Sample answer: | |
1 cos 2x\? éf b e 2 }3_

R T

Fixd = sintx - sinfx Focostx o cogty o= (

1

. i s
: g[ﬁ 4 Zeos? Tx) = E{i + o8t 2x)

ey flx} = sin'x + Zsin“xcostx + costx — 2sin? xcosty

= {gin? x + cos? 2P — 2sinfreosty = 1 - Zsint xcost x

" .
dy flap =1 - osin? 2x

2

fe} Answers will vary.

135, Answers will vary.
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136, (o) Sample answer: cos{38) = cos(28 + &) = cos 26cos # — sin 28sin #

137,

139,

i41.

143,

= (cos?  ~ sin® B cos # — Zsin fcos Gsin b = oo’ 6 — Tsin® Boog B

(b Sample answer: cos 46 = Zcog® 26 —

¥
(a} fmf 4}
&4

{b) Distance:
JET P4 = S =210

[—1 +5 4+ 2)
! Aot S %
i_\ J {2. 3

(¢y Midpoinn s

{a)

.
’ TN
(3.3
5
R
1ai\0¢ 7}
3. 1 3
-]
s

(b Distance:

/’[ 4[5 1y
& (%J ' éaz )T

It |
e —'I\(
|
%
4§~
i

{¢) Midpoint: ( 5 \ 5 ,
(ay Complement: #° — 558% = 38°
Supplement: 184" — 357 = 125°
{by Complement: None
Supplement: 180° - 162° = 18°

. 7E i1 8’?}" by
ay Complement: — — —— = - = e
{8} Complemen 5 T 7 5

Supplement: @ ~ —- = 1
ppremERt TR T g

(b} Complement: BT

Supplement: o — - W ——

0+ ,{4/3} /2y + {5/2}‘) _ (2 3)

= A2 cos? § - 1P - =8eost 6 Beost 6+ ]

138, (0

fh. i

R D I R

s C
A S I

(b) Distance: V(6 + 412 + {10 + 31 = /959

(¢} Midpoint ( ~

140, {a)

(hy Distance: \/ (?‘g + 1] 5

{cy Midpoint

{{E/z} ~ 1 (2/3) - «s}) (b3
Loz 2 R )

142, {3y Complement: None
Supplement: 1807 ~ 9% = 71°
(b Complement, 967 — T8% = 127
Supplement; 1R - T8 = 1072°

144, (3} Complement — (195 =~ 67208

Supplement: o (L8953 = 21016
{by Complement: None

Supplement: 7 — 276 = 03816
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ME. ¢ o= B s @t o=~ 0457 rad 146, + = r o = 210359 s | = 12.8282 om

o

T VI

if

) P 3 i . - 5 . x ¥
147, fixi = 5 costdr) v i48. flxi = 5 sinz

G b

Armplitude: o

- 4 Period: 47
Feriod: - = o f\ / /\
2 5
_ . 0. S Arnphituder &
\/ [ k ’

[
4
EY
b

¢ -

P i P e L

149, flxy = —anilwx) 150, fle) = sec o
71 27

Period: —

e 3T GO0 K

L4

{ . .
&, a‘:{}ﬁ{ i x| = tanx &, secix) = g0 X 14 tanl-—x} = —fan x
kA /

3 L
2. wan § = P G Cuadrant |

Piosiny = oo, co8x =

tad | b

[

se0 ¥ = = cse o= -

B tua
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(o ) . VA
{ - G = sec 6 =3 ¢in § = SR Onadrant 1

4. ose E / 5

H
P

tan x o= ] tan & v

ot ¢ = — ) . ]
cot cot 4 o=

car § = -

C8e g o

i 1 . et
o X i,

- > 3t = gec x b1
FE SeCT X Seag

sind o - oosT o (gire ox - 0o aiisin o~ oS of sin e b Cos ,
7. ; : - - = : w1 b oot o
SINC O v SHI P COS O 334 &{SH} [ AR N N SHE ¥

A S s ;. g g fat b T e o " - i i :

sin® B - o femn 2+ cos Biein® B - sin Beos £+ cos f8) .

i%. ﬁ, ﬁ - ,'8 = B 2 : B ’{, £ B mfoe sint Aoos B
sin f + cos B sin 4+ cos B

tan? Bfose” 6 — 1) = tan” Gleot &) 2. cact x{1 -~ cogt X = cse? afsint 1) =

19

-~ X lsecx = oob X seC X 22, 25
y oo x

CO% . i i CoE X

23, sin MEX LS X = T A = e o
ginT X Sin o ST Y

= ———sinx o ocolrsin X
Sin X

= cos xsec’ x 26. sect x oot x — ooty = oot xlsec” ¥ — 1)

[a—

oot lran? x b 1

b
5

= ot xiant ¥
R

F1osind 9+ sin Beos? 8 = sin G(sin® 8+ cost ) I8, con x - cos”

= gin #
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29, sin’ xcos®x

= sin® ¥ cog? yain x
= {1~ cos” x) cos’ xsinx

e (F e Deost xR ocos’ 1) cos® xsin g

(costx — Zoost x + cos® x)sinx

30 cos® xeinx = cos xlcos? xisin? &
= cos xfl — sin? x} sin? x

= {gin?x — sin* xlcos x

/§ = gin #

I —sin &

3.

L+ sing

\/ Pesing 1 gind \/
M ] hging 1 osiné

{t -~ sin @) \/2 1 sin 6P i -sing
I sin?d cos® # [cos 8 leos 8l

Note: We can drop the sbsolute value on | — sin 4 since it is always nonpegative.

ese{—x}  cscx | co

I : ot cos
3201 weosx = \/ (1 — cos X
bt ocosx

st x]

G cos x

sind— x} + tan{ -y}

Byt =0 39,

Tan x o= e i

D e R s

gesel = x S0 X sin x

is, csa{% - );j — b= ogecty — F o= mny

3. dsinx - 1 =0

§i X

40, deosxy = | + Zcosx

Toosx = |

Cosxy = o

s
e
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Review Exercises for Chapter 5 453

Ssecx - 1= 43, Jesefx =4 44. 4t x - 1= tan’ x

. ]
42.%2

A 4 3iantx s
sgcx = 2 ogct o = o

san’

i
cosx = T A
2 gin? x o=

wr
3 sinx =

rH
S X = oo b oRaT
x =0+ dnw 7 6
3 g *’ K p
3 3T
XOED e RAY
- 6
e 4
P o 7

46, sin xisinx + 1} = G

45, deosty - § o f

3 ginx =} or simx o ol

XS RTO7 X o -+ 2aar

S
x=— +am
&

7. siny - tanx = 0 48, csex — ooty = &

sinx =0 Zeosxt =0
COs X
gt £ COS X — S x = 0 , !
COs X ST
sinafcosx o~ 1) = 0

. _ v
sipx=0 oroeosx~ =0 x o= e ok g

.

= Fgr cogx = |

4%, Jeostx - cosx — 1 =6 B}, Zsinfx - 3sinx + 1 =0
(Zeosx + tHeosx — 1) =6 (Fsinxy — tdsing — 1} =0

3

Toeogx b =0 ar cosx - b i)

5 L
i
cos X = o cos x =} .
e EEl
X o or X o
=
2
2 dor
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51, cosx +sinx = 1
i osintx b oginy = 1

sipx{sing — i) =0

sin oy o= £ or sinxy =1
0 -

x =, ar X

2

B3, Dsindx = 2

2
Gin Zx wm oeeis
831 5

D e S

cosdr =0 orcosy — [ = {

B R S S
orcosx o

o Am Sm Tm Gn 1w B3w 15w

g8 8878 g g8 "

7. cos dx — Toos Zx = §

Teostlx — 1 — Toos 2 o

it
oK

Zeos'lx — TJeosly — 9 =10
(2cos2x — 9cos 2x + 1) =0

Zeosdx — U =8 or coslx+ 1=

cos dx = cos 2y o=

S

No solution 2y o= g+ Jaw

52 sinx + 2cosx =2

(1 —cos?xy+ Zonsx — 2
cosly — 2oosy 4+ |
{vosx ~ 12

oS X

X

dx o= bw

B, Gosct Sy —4
cso? Sx = fé

Mo solutions

BB, sindy — sinZr =10

Zeos rsinx = O

=0
= ()
= {}
|
= (}

cos 3x = 0 af sinx = 0

T

Gx om o b opw x =4
2
T R

L i

& 3
o S Tw Jw e

XEE e e e
62 6 8 2 6
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Review Exarcises for Chaprer 5§ 455

s

o4 r} P Fad AR A _-_.X
7Y L cixs N

B

T 5%  nw 7w B
pomn e o PR e i3 ¥ o ——
0 o oo Ry 5 ar oy 5

6L, Tsin® 3x - 1 =0 63, doesily — 3 =10

ki #Har
o=

T i ikry S5 nw
¥ e ok A el e ¢ S el el
1 v o2 i 7

63, sintx - 2sinx =0 64, Zoosty + Scosx = 0

siny = 0 or sinx = 2 Gmpossible)

xow Gy

cosx = 1; {impussible)

B an” G4 Jan g - 10 =0 £, seo” x b Brap s b 4 =4
fram 6+ Sian 6 — 2) = O {1 + tan

tan B = -8 == pnty + Gtanx + 5 = O

¢ = grctanl —5} -+, arcran{ -5} + 2w (tam x + 1itan x + 3} = 0
tap 8 = 7w 8= avetan(2), ascian(2) +ow v ko= - or  tang e -5

4o 11071, 17682, 42487, 46098 o
§ = L1071, 1768 - 4.909 o v~ 17687, 49098

&7, sin 285" = sin{315° ~ 300

v osin 3150 cos 300 — cos 3157 sin 307

cos 2RET w ¢
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[#13] ’iﬁ;—qa pe fﬂ} 345{’ fto] V”‘z - \/é i /% — 2
T cos 345 e e -

65 __ﬁﬁ.‘."‘_ . 3wy __mlhr e I «;:;;BW %I%‘r
T T GR e - I 5 s e € R A T
12 L6 ) g 4 4 "

. §E'fz‘%m S
----- sl ——- gin S
6 4

gy a;rs( -

() - L2

{1l zw“*} e 3o Alw | 3w
— RS T s T B33 B SE

i 4

(). (L2} ol
2 JAREAY. 1

T sim 1307 cos 507 & cos 1307 5in 507 = sin(139% + 50 = sin 1807 = O
Fa. cos 45 cos 1207 - sin 457 sin 1207 = cos{d5° + 120°) = cos{ 1659

tan 257 4+ an 100 ) .
730 — S = tan(2587 + W) = tan 35°
£ — tan 25°% tan 1P : !

tan 63° — tan 1187 . , et
- ‘ s (63 - 1187 = tan(~ 55% = — tan(55°)

74. —
ok otan 63 1185

N . 3 7 4 24
For Exercises 75-86, sinu = §,co8v = —33, cosu = ~3,siny = 5.

tan i + tan v

TE, siniy 4 vl = eimuons v Fosin v oos o Th, tanly + v} = e —~
: P — tanp ptan v

o7 (=3/4) + (~24/T) 117

125 = A
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Review Exercises for Chapter 5

7.

&7,

85, cos dx o=

g1. sm{ v

tan{y — v) = T

cosly & ¥) T Cos oSy — Sy e

Poov o tam o ian v

30— 4 _
|+ (—3/a—24T)

o | Ll

sin” !l 0= Oandcog {1 = o

sin{sin ™' 0 + cos M- 1) = sinll + ary = {}

cos 'l

cosieos”

{

cosix ;]

kS

i

= {}anet sin '

1o sinT 1)) = cz:}sg{} + -

7y

%

[N
S

K . Lo
= o8 X eos — — §inosin
2 2

= (cog x)(0) — {sin x}1) = —sinx

cos{(m/2) = z}

sin[{7/2} -

B cosfa/2icos s + sinfar/2) sin x

sin{xr/2) cos x — sin x cosla/2}

costdx + x)

moons 2rCo8 x o~ sin X sin x

C— sindxleosy - ZSinxcos xEiny

7 i .
© ORI XCOR X

= ocostx oo 3eos i - cos? x)

=cosdx — 3cosx + dcostx

Teos xsin - = G2 {Sumero-Product)

SOE X mE
¢ 7

&, sinfy — v = SinucoSv - COS KSRV

25 )

87, cos bl o Dandsin 'O = 0

84, cas - 4

tanfcos " H -

N

88, sin{7 — xj

sinfee + B)

by s !

86 %in(z = iﬁ\
T 2/ 7

= ograndons b o=

= {gin )0) -~ {

|

it

= ogin X

%QﬂiE,EMé}

&

SR—

15 = sanim + 0} =

3

X Jar ‘
| o= gl X COs e Sif 639 4

P

=~ THeos x) = cos x

= 4in wWCOs X - 5N X COS W

{eos x) — {ein i~ 13

sin aoos B+ cos asin B

L cos weos B

Cos  C08 5

sipeos B

cos g sin B

cos o cos 3

cos o cos B

”ﬁ{i g e
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95

85,

7.

44,

, 3
S HIECER Al A S
i

—2“ Quadrant 111
C(}“:‘ﬁz o | ( ‘‘‘‘‘ i).’ = gﬁ . e e ;zm-}m/.é
| L7/ 4 TR E 7

20./6
45

sin Zu o= Deinncos u =

cos Tty = 1 — Tsin’y

332 54 ;
2= 3 e D e =} = i = JU———
{ 7 } : 49 49
2 20./6
tan Zi SRR @FE = /6
o8 2 —1
2w )
EATy M ﬁ§~2“ < o« 7. Quadrant i
4 85

sect o= tanty + ) mé‘g"+" |
S

9
~9./88

SOV g S el GRe g oo
GO i 85 , SHE U

SeC K

2/85
25

i = Zsinucosy

. 2(2 \/é?g\ {_L}'\/g:% ; — wé%ﬁi
85 /i 85 83

o 4% 17
cos Zu o= 1 - Zaindy = | — 2{*‘1 =

85, &5

s 3%
o cos Ju 77

Gsinxcosy = 32 sinvcosxl = 3sin x

i

T - dsin® vcosdx = | — (Zsinxcos x)?

= | - gin® Jx = cos? 2x

4 3 ‘
94. cosu = g,}gz < g o< L, Quadrant IV
$in . tan .
% mE e LR g TR e
sinZy = Tsinucosu = 2(%—%){2) = :5?;"
cos 2y = costy -~ sin’u = LR A
< ¥ 25 25 2%
Ty e SR 2H 24
o o8 T 7
2w
86, cosu = w";—/-gg < i< o Quadrant 11
sinfu =1 —costy=1}— i1 S S FRTE L
' - T 5 05 T 05
) . 1A ' 4
sivy Do == 2 gin w08 u = Q<~m--.: (w—w B
e 5) L ) ]
o8 2 CO8” 1~ S M R N
£ o Fe - LTEET R o — e e
5 5 3
1 2 4
tan 2y e
an e 06 Zie 3

98, dsinycosx 2 =2Zsinxcos x4 2

== Fain 2y o+ 2

0. sindx = 2 sin Zxcos 2x
w= 207 sin x cos x{cos® x — sin? v}
= 4sinxcosxiZeostx — 1)

= 8 post xsin g — 4 cos X sinx
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Review Exercises for Chapter §

459

163, sinfx

184, cos®rsintx =

= 2v? sin 24 162. r = 35v,2sin 26

= L8401 sin 26 77 = (500 sin 26

= 5 sipg 28 = (.9R36

= 30° or 26 = 180° — 30° = 150° 28 = 80.2649° or 99.7351°
= }5° § = 75° # = 40.12° or 49.87°

1 - cos 208t} N N
(mw%’f ~~~~~~ ) = 5{1 = 3cos 2x + 3 cos? 2x = cos )
1 [1+ 4 i+ ocosdry |
- %?Em" — Scos2x 4 g( Loty o ZX( B }g
M1 seosae+ 4 Deone — Leosze L os 2 cos ]
B P \ 3OO LY + 5 T 7 WO X 2(.,(}& L 2L€JS X m(}ﬁf‘%/}f

1

i i .
== i—{:(% ~ Teos P + 3cos dr - :};{cc}s Tx b ooos éx})

i _ :
= rg;(ii@ - 13 ¢cos 2x + 6cos 4x — cos 6x)

(} + o8 ?.J‘)'(i - eos Jx 2

2 ya
{1 + Zcos2x -+ cos® 2xJ{1 — Zeoos Zx + cog® Ix)
1]
e - 5 F ros dad
(1 + 2cosx + E——FEE:—ff}( I — 2cos2x + }ww%ﬁﬁﬁ
N 2 -\ r
16
{3 + 4 cos 2x + cos 4a){3 ~ 4 cos 2x + cos 4x)
G4
- L (13 + cos dx + doos 2 {3 + cos 4} — 4 cos 2x]

64"

e %{{% + cos dxP — 16 cos” 2x)

. ) )
= —{G + 6 cosdx + cos® 4y — 16 cos? 2x]

64
s 6%{9 + &cogdx + EJ%?EM%£ - 16 - Li%ﬁ}‘ﬁf
s 6—2{% e é{:@i«; x — I cos rixJ
= ?é»g{cm 8x — dcosdx + 3)
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{1+ cos 40532
Y S SR St
165, cos® dx o= {

= ={] + 2 oos dx + cos? dxd

cos Bx)

. i
Fdoosdx o

T —

{7 - deosdy + 1+ cos &)

+ 4 cos dx v ocos B

4 1 - cos dx e
106, sin® 2x = J[.." LA i

1

7

7 ens dx 4

Zoos dx

+ g By

BF?, mur

I )
o 5 o8 &

4 cos dx)

168,

169, sinl 22 |

sipd Tr/ 4}

1+ cos(Ta/4) - 1o+ %)

cos{ita/6)
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Review Exercises for Chapter 3

P . |
111, sinw = S,G < o 3 = CO8 B P

113

114,

115 —

132 tanpe = S, < g < ~~K, Chaadrant [I1

2{‘;
, 441 841
sl e 7 2. e s e
et = AR b 00 i = W0 EES
b~ (4/5) I J10 28
2 o 10 SR
V@iﬂﬁu ey 20
2 CO8 = 29
3 3./16 _ —20 21 -2t
= SN M T CO§ B ERD g T« T 3 e

X/f{”"i{i“@z. /s)
- 2

ST T

. [i;é\_ _ - cosn
} sinu

2w
cos o=

T2

e e g P SIN B

461

20w W
- (4/5) 1 u z— cosu _ [i+ {mﬁéf 738
3/5 3 = 58

e

_ sinle/2) 7

u
tan = = =
3 cosiu/2) 3

\/""f}if,__ﬁ
44 7

) \/ L2/ _ \/E _ 304
- 7 1414
H \/{";JZ};'LZ

a@s ““““““““““ =
Z,

1T \/_W /T
i 14 14

i S
L3 W'} = ==
$in i

T
seC K = -, T < Mo

IR0 S SN/ - QN R N
JA5[7 J45 45 5 5

Cuadrant 1T

2

| L35 - R
COS i P L BiR g = 5 Jtan e = o /35
w2 - \/ T —cosu _ \/ (+(1/6) _ \ﬂ _ /2
AT 7 2 AV VI

() _ \/ L+ cosu ) _ \/i _ S5
O3 T 2 T Wz s
tan(fi\ b meosu b {1/6) o1 S35

\2} SR I ,"%5/@ J%S 5
MNete: 1 ~ 9967

sin 1w
i, e ey B
[+ cos j0x an
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§17. Volume V of the troogh will be the area A4 of the 1sosceles riangle imes
the length [ of the trough.

A
I == I s fiars BT drspwn fo soals
Y

» 0S5 2 2

L8 ] | # _ . B H
A = 0.5 sin - 0.5 cos 27 = (5] sin Teos (.25 sin o8 square meters

. L & ‘ o # ¢ i
(2534 sin 5 E0s 3 cubic meters = sin Seos s cubic meters

e
ii

1I8. Volume V of the trough will be the ares A of the Bosceles tnangle tmes
the fength [ of the rough.

! . é
cos s = o m ko 008 cos oy R e o soale
f;

N & . B . . @ ]
A w5 ain — 0.5 cog— = ({057 s —cos - o 005 sip o oo — square meters
2 2 2 2 P 2

Vo [LZSHA) sin - cos -, cubic MEters = sl T eos cuble moters
z ‘

e g # 4 E.{‘,} N S A S & cubi
sin S 008 2 | Lsin Seosy ) =3 sin & cobic maeters

/

Yorlutoe 18 markrm when 8 = o/2

. . ,
2 " b w o ow
119, Sain-roos o = &i —sint — + u} = Y gin o+ sin {;} w2
; 4 i V4 2 2 Y 3 ]
~$ -+ P b 4 5 i 7

- Heos(15° - 457 = cos{157 + 45%) = eos(— 307 — cos(607)]

A

120k 4 sin 15° sin 45°% =

i

= 2cos(30°) — cos(607)]

p - . - . - . Y i .
121, sin Sasin da = fcosiSe — da) — cos(Ba + dajl = fcos o — cos Gu

173, cos 68 sin 86 = Usin(64 + 86) — sinf66 - RA] = - sinl - 267] =

123, cos 56 v cosd8 = 7 :;fi‘.&:%(’ 124, sin 38+ sn 26 =7 sm{
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Review Exercises for Chapter

463

125,

i2s.

127, y =

3

) 7T ) ar Lo
Sm_{:{ + Z;) - sm(x - 2) = Feos x sin 2 = J2cosx

i i

Pl PR
. N o . A oo o— X oTToTr
«tm{x + E) - m‘;(x ~ X = -2sin 6 6 sinl - 6 2 R Sir x sin
sl g ¢ 6) s 5 : 7 2sin xsin o
1.5 sim 8 — (0.5 cog B
3 I /2
== b= o B o= 8 O = arctanl —
“T3 2 T M{ 32)
“{;*‘*ﬁwm "
y = \/KL;) &’) srme/Sf + ﬁi‘cwﬁ(wg);}
3 ’
o / 14 sind 87 — arctan -
\ 3/
. 10 | 4
129, The amplitude is ——. 138, Frequency = e =
2 pﬁrmd "

131,

134,

137,

. dosin{—x) cosl—x) = 2 sin Zx

; g
3 f; < # < 7, then cos ;< (. False, if
T w & w
— < o om o T
; 2 32

which is in Quadrant [ = cos(g) = {1

Trae.

4 ginl~x) cos{~ x} = 4 —gin xHeos x) = —4 sin

4 sin 45° cos 15° = | + /3. True,

; i )
4s5in 45 cos 153° = 4(5{%{&(4%” + 157 + sinl{45” -~

%
Ay

m

ng

. Answers will vary. See page 352,

s .
¥y = s;e:fc:?'(A ~ 5} = csctx
W2y

v, = cot’ x

csctx m oeotix + 1

Lety, =y, + I =cot>x + 1 =y,

132, sinlx + v = sinx + sin v. False

sinfx + vj = sinxcosy + cosxsiny

xeosx = — 22 sinxcosxl = — 2 sin Jx

33"}}}. = 2fsin 60° + sin 30°]

i_ \//:%— {" i —
b= U e w1
2 2 J ( 2 ) P

136. No.cos 8= +/1 — sin’ 8

08 hx

S

Con X

vy = (2 sin xf?

From the graphs, v, = ~vy, = 1 = y.
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Chapter 5 Practice Test

. Find the value of the other five trigonometnic P
Fanctions, glven tan x = 7

fsecy < O

5 . : . . e / ,?.T 1
3. Rewrite 85 o single logarithm and sumphiy 4. Trae or fakse: cos| Zox } _
Initan 8 ~ Infcor 8] i

Factor and simpily: s’ r + {em® xjoostx &, Multipty and simplify: {escx + IHosex — 1)

i

7. Rationalize the desominator and simplify: 8. Venty:

§ b con 8 . siry £

sip @ b oo 4

&, Verify: 14, Use the sum or difference formulas o determine:

aty + Panty 4+ L= sect fay sip 1OS° (B} tan 157

Fotan @

PR, Simplify: (sin £2°) cos 38° — (cos 477} sin 38° 12 Verify: i‘.em{ &

tan #

i3 Wrie
EROTESSIOn i L

sinfarcsin y — srcoos x) as an algebraic 14, Use the double-angle Tormmulas to determine:

{ay cos 120° (b tan 300F
15, Use the half-ancle formulas o determine 16, Given sin & = 4/5, # bes in Quadrant B
find cos #/72,
R - o Fott] : N, ” ii;
{ay s 225 ihy tan

B2

|

V7. Fise the power-reducing identisies o wrie 18, Rewrite as a sume Hsin 30) cos 24
{sin” 1} cos® x in terms of the first power of cosine.

Gin Sy

19, Hewrite as a prodoct sielx 4+ w4+ sinly o~ 7l ot 2x

CO8 D

]
ity

Wertly: (oos w) sin v - sl - vl 22, Find all solutions in the interval [0, 2ok

b
Lt
.
33
et
i
=%
-
o
i
iy
b
jiod
el
i
frd
-
e
s
o]
=
b
4
<
i
Faed
o
s
T3
o
by
=
5]
s
b
=
ot
it
jas
bl
=
s
=
b=
ey
T
b
Ry
oy
o
i
3

o |

. Ulse the Quadraric Formula to fnd all solutions in the tnterval {0, 277

[
Ly

tant o Btan g b 4 =
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